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10 THE OBJECT OF EATING. 

these elements in varied proportiona. Some have 
all, as milk, and egga, and bread ; and the instincts 
of the race have led to the adoption of these as ar- 
ticles of food the world over. But, whatever we 
eat, three things must he supphed to us daily, car- 
bon to keep us warm, nitrogen to give ns flesh and 
strength, and salts, which, in combination with 
carbon and nitrogen, makes them nutritious j these 
" salts " are represented bv the ashes which are left 
if we or the food wo eat were burnt up. And any 
article of food which combines in it the three ele- 
ments named, carbon, nitrogen, and salts, gives the 
idea of perfect food, of which bread, and meat, and 
milk are the most familiar samples. 

POWER TO WORK. 

The power for bodily labor and mental effort 
must be supplied from food wliich contains nitro- 
gen, expressed hereafter hy the single word albumi- 
nate, from its resemblance to albumen, the most 
familiHr representation of which is the white of an 
egg. If the blood is cold, and is then heated, a 
portion of it melts, and becomes fluid ; this is called 
"albumen." All understand that the blood Is our 
life. It is the blood whicli builds us up, which gives 
animation to the whole human system. The ele- 
ment which does all this, is the albuminate por^ 
tion; and this principle is found in all the food 
eaten by animals and men ; it is found alike in 
plant, and bush, and tree ; in the sap, and seed, and 
fruit ; and more especially, and in lar^rest quanti^. 
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thought himself to death. The intense thinking 
made the hrain feed upon itself, because nutriment 
was not supplied to it fast enough by generous food 
and a healthful and vigorous digestion ; for, as di-' 
gestion fails, the brain ceases to work clearly, legit- 
imately, logically, ajid to advaiitnge. There is a 
consumption of the brain as well as of the lunga, 
aud both mean death, unless wise remedies are ap- 
plied, and in a timely manner. 

The amount of power supplied to the human 
body in the course of a life-time from the food eatea 
will strike the unreflecting with amazement. Leave 
out of the account all the steps a man takes during 
his threescore years and ten ; leave out, too, all the 
work he does with his hands, and all the turnings 
of his body; and take into calculation tlie force 
which only one little organ expends during a life- 
time, the busy, busy beating heart, which beats three 
thousand millions of times without a stop, and, in 
doing so, propels from itself to the farthest extremi- 
ties of the body wliich it serves, half a million tons 
of blood! and in eveiy such propulsion exists a 
force represented by thirteen pounds. We eat for 
power to work. 



WHEN TO EAT. 



DIN NEE TIME 

dhoulil be at noou, as to the great masses of society. 
All unCortunatfi necessity may impel some businesa 
men in the large cities to take didnera late in the 
afternoon, and some may follow the practice with 
apparent impunity ; but the risk and responsibility 
are their own, and there it is left, at least for tha 
present. As a common thing, persons cannot take 
into the stomach more food than will last six or 
seven hours; if more is taken, it cannot be acted 
upon to advantage by tlie stomach, nor can the 
person work well. Ordinary labor exhausts the 
strength contained in a common meal in the time 
specified. Persons may habituate themselves to 
eat more and to work more ; but taking everything 
into account, families, consisting of old and young, 
of strong and weak, of the robust and the sickly, 
will find it most convenient, as an average, _to eat 
at about six hours' interval ; and this, with an early 
breakfast, brings the dinner at noon. The work 
after breakfast whets up the appetite for dinner ; 
the work after dinner grinds up the food, manipu- 
lates it in such a manner as to enable the body not 
only to obtain from it tJie power to work in the 
afternoon, but to give something of a surplus, to 
answer the wants of the system during the night, 
in connection with a liglit suppi-r. Hence, the 
world over, the noon dinner is the great meal of 
the day; it supplies the wastes of the forenoon's 
work, and, as just said, gives power to labor through 
the afternoon. 
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BO onjoyraont Sn such a mesl, because there would 
neciiNimrily be an impending sense of hnrry, and 
tnoru of uneasiness and anxiety to be at their busi- 
noM places, which sensation woidd alone be a very 
important power in generating dyspepsia of the 
moat aggravatwd kind within a few months. 

But the tendency of down-town luncheons npon 
the health and morals of all, ought to be pointed 
out, with a view to impress the reader's mind with 
the importance of devising some remedy for evils 
■o great and «o inevitable. Every merchant pro- 
pOAoa to himself the general plan of *' taking a 
anack," a "hasty plate of soup," or some other 
fiirin of light repatit at noon, so as to prevent the 
stomach becoming too empty, or the system from 
too great oxhauHtion from the long interval between 
breakfust and the regular dinner at four or fiva 
o'cliK^k, or later. The object is good, and the phil- 
osophy of it is founded on true physiological rea- 
sons ; but the manner of the performance makes ail 
the (liilurence in the world. In the first place, there 
is no regularity in the lunch ; and regularity, order, 
is Nature's first law. Every business man i 
confess that tlie emergencies of trade and traffic 
such that tho time of taking lunch varies several 
hours, and sometimes is forgottf-n altogether, until 
it is too late to take one without interfering with 
the regular dinner in the afl:ernoon. There is no 
habit of the body, no function of any organ, which 
will not bo injuriously affected, if not destroyed, by 
irregular action or working- All know the valatfj 
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inga. Faiiiilios would be happier, nelgliborboods 
would be happier, and society in general would be 
elevated, and refined, and humanized, if such inter- 
change of visits were cultivated and pi-acticed to 
ten times the extent now customary. Many a time 
a neighbor's burden ia removed by the hearing of 
greater ones which press upon others, or are made 
to appear scarcely worth a notice, by iiaving another 
look at it from a different stand-point ; and thus 
a blessing at least is made of what but half a mo- 
ment before, in a soured or irritated state of mind, 
seemed an oppressive calamity. The very walk to 
and from a neighbor's after tea is refreshing ; it haa 
given that much more luscious outrdoor air to the 
system, and every step has added an increased ac- 
tivity to the circulation, and given additional elas- 
ticity to the mind, to the spirits, and to the domestic 
relations and affections. It often happens that going 
■ to a friend's house leaves us more contented and 
thankful at our own lot, in comparison with what 
was seen at, our neighbor's, and we return to our 
own home better satisfied with it than when we left 
it an hour or two before ; or something may be 
seen at that neighbor's table, or in the parlor, or 
something observed in the gezieral suiToundings, 
which, added to our own home, would increase its 
cozinesa or make it more convenient or attractive. 
An item about cookeiy may be learned, or the 
management of servants, or the regulation of the 
6imily, or the preparation or arrangement of cloth- 
ing, from which both comfort and profit may be 
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walk ; but, if it is not done, evil, unmitigated evil,, 
will be the result sooner or later, and life will be 
cut short a score of years. Even a half-hour's walk 
up and dowD the street, or along the public high- 
way, with a wife, or sister, or daughter, or gueat on 
a man's arm, after a late dinner, will bring a high 
advantage, will promote a better digestion, will pro- 
cure a sounder sleep, and will do very much towards 
removing, or at least alleviating, that sense of full- 
ness, or oppression, or smothering, which so many 
have experienced after eating a too hearty meal. 

CUBE OF A SURFEIT. 

And if, when an excess at dinner has been com- 
mitted through inadvertency or the solicitation of | 
over-kind hosts, or as coinplimentary to an accom- 
plished hostess (for a woman feels complimented in 
the direct ratio of the heartiness of her guest's ap- I 
petite, and the amount of her provender which he I 
disposes of) ; if, it is repeated, from these or other 1 
causes, too much has been eaten at a meal, and a j 
sense of "fullness," as it is most frequently desig- 
nated, is experienced, — it is most unwise to attempt I 
to relieve a stomach already too fiiU, by forcing ii 
it one glass more of any fluid whatever, even 
though it be the choicest wine or the purest brandy J 
ever prepared for man's destruction. Let it be r 
membered, on this almost evciy-day practical point, J 
that the feeling of fullness or other discomfort from I 
over-eating arises from the Jact that the stomach'J 
is too much distended to be able to act upon tbt I 
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a mental perturbation or flutter, exceedingly un- 
friendly to a healthful digestion. It is at all times 
of considerable Jmpoi'tance that we should eat with 
quiet deliberation, or with an exiiilaration of spirits, 
HO as to keep all the fluids of the system in health- 
ful activity. If, on the other hand, the mind is 
flurried or the lunch is taken hastily, the result is 
the same ; the nervous energy which ought to have 
been expended on the food is used up in the brain, 
in the mental activities, and the food is not digested ; 
it remains, in a measure, unaltered for hours. The 
regular dinner comes on ; we do not feel hungry, 
for the very good reason that there is food already 
in the stomach ; but as it is dinner hour we think 
we must eat anyhow, that it would be too long to 
wait until next morning ; and we do eat the dinner, 
mixing fresh food with what is in part in a state 
of decay, of chemical decomposition, or, in plainer 
terms, in a state of rottenness, — when there can 
possibly be no other result than a most unpleasant 
feeling of fullness, or oppression, or nausea, to be 
followed by a night of dreams, of unrefreahing 
sleep, and a "miserable" to-morrow, with entire 
unfitness for business ; it is even followed, and that 
not uncommonly, by an attack of cholera morbus, 
of bilious colic, or fatal apoplexy. Such results mar 
sometimes be a year or two, or more, in coming; 
but that they will come sooner or later to us, and 
ore coming to those we know, at no long inter- 
vals, is as certain as any uncompleted event can be, 
lor Nature will, at length, always assert herself in 



48 WHAT TO EAT. 

of apoplexy, or other forma of sudden death. If 
such a person desires to reduce liis weiglit to niDre 
convenient proportions, it becomes of practical in- 
terest to inijuii'e 

WHAT SHALL FAT MEN EAT 

Fat in the human system is an accumulation of 
heat - producing or carbonaceous matenal; hence 
those desiring leanness should avoid to a reason- 
able extent tJie use of carbonaceous food, such as 
abound in oils, and fat, and starch, and sweets. 

Another principle of action is that as a man re- 
quires a certain amount of food daily to sujiply the 
wastes of the system, if he wants to reduce his 
weight, he must eat less every day than the sys- 
tem requires ; this would be a more speedy method 
than the mere avoidance of fatty foods. The bear 
of our country becomes fat in the autumn ft-om the 
large supply of food which he finds in the forest at 
that season of the year, and, seeking for some re- 
tired spot, a cave, or hollow log, he hides himself 
away, and, with his paw in Iiis mouth, sleeps until 
spring, unconsciously, it is said, sucking it all the 
time. He remains the whole winter in a kind of 
torpid, frozen condition ; but the fire of life -had to 
be kept up all that time, which was done by the 
gradual use of the surplus fat with which he was 
supplied when he went into his winter-qirarters; 
now instead of being rounded, and sleek, and 
fet, and strong, as he was a few months before, he 
is but little more than skin and bone, and with 
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muscle or fleali-making food, called also nitrates oi 
nitrogenous food. In the experiments made, aomo 
persons lost four pounds in weight in two months ; 
others lost two pounds only. But to ahow with what 
accuracy the experiments were conducted, it was 
determined to find out why some men lost twice ai 
much as others in the same general circumstances ; 
and it was revealed that the men who were fed on 
miish and milk at certain meals lost one half less 
than those who took molasses with their mush ; 
because molasses is a carhonaceous food, it only- 
warms ; milk is an alhuminate, it makes flesh and 
gives strength, as it is one of the perfect foods, has 
all the elements of nutrition. If persons wish to 
diminish their bulk, weight, or fat, the general rule* J 
everywhere applicable to the sedentary a 

1. Eat such amounts, morning, noon, and night^fl 
as will keep you hungry three fourths of yoov.'a 
waking existence. 

2. Let one sixth of your food be i 
that ia strength and flesh giving, and five sixths oi i 
the carbonaceous kind, such as give wai-mth. 

3. If it is desired to hasten the result, eithecj 
work a great part of the time in the open air, oeM 
think intensely ; for both work and thought coif 
Eume the fat of a man. 



It is a striking fact that most persons want tal 
weigh more than they do, and measure their health 
by their weight, as if man were a pig, valuable in 
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on and up to hundreds of thousands. It was statea 
on oath at the trial, and corroborated, that he 
always had the headache, and that he was nevei 
Been down-town without a cigar in his mouth, 
always thin, always complaining. He was sent to 
the penitentiary — was so faithful to the laws, and 
BO attentive to his business, and withal so reliable, 
that a. clerkship or some easy berth was given him 
of a very quiet, sedentary chamcter. In the second 
month of his imprisonment he had gained fifteen 
pounds in weight. He was never allowed to smoke. 

Within a year a man was charged with some 
iufraction of the laws, and was sent to prison to 
await trial, without the knowledge of his wife, to 
whom he had just before been married, after a 
short courtship. In about three months, she 
ascertained where lie was ; and, on being shown to 
bis cell, she at first did not recognize him, he had 
"fleshed up so," These are cases among ten 
thousands of others which could be narrated, where 
persons have grown fatter on going to prison ; 
the rules of prison-life fully accounting for the fact. 
They do nothing but eat and sleep. They eat reg- 
ularly of plain meats and coarse breads. 

From all the statements made, the conclusion is 
undeniable that a safe, healthful, and sure method 
of increasing flesh is to live a quiet, in-door life, 
sleep a great deal, eat regularly of plain meat and 
coarse breads, or any of the grains named, cracked 
in pieces, boiled well, and eaten with milk ; keep- 
ing the system cool by the use of cold water, and 




CHAPTER IV. 



HOW MTJOH TO EAT, 

The question of how much one ought to eat 111 
perhaps one of the most frequent inquiries made of ^ 
a physician ; but the reply depends on an infinita 
variety of conditions. The answer liere will apply 
to those only who are in reasonable health, and eat 
but three times a day. For out-door laborers, for 
breakfast and dinner, the general rule should be, 
eat as much as you want. But do not eat more 
than you want, — not one single atom more 1 
you want ; for it is the ruin of life's happiness i 
multitudes of cases. 

The domestic animals are frequently observed tol 
leave food before them, blind instinct being thow'l 
only guid(! ; and surely the nobler man, with his-§ 
nobler reason, ought not to act with less wisdom. 

When nature prompts a man to cease eating, it ia 1 
because hunger is appeased ; as much food has been 
taken as there are stomach juices enough to take 
care of. Every moutlifiil swallowed after that 
is without one drop of gastric juice to take care of 
it, to keep it fi-om rotting; and that single mouthful, 
being unprovided for, becomes tainted food, and 
, corrupts, to that extent, the whole mass besides ; 
the whole amount of blood made from that meal is, 
to that extent, corrupted and made impure, and 



S8 



HOW mice TO EAl 



of warm drink, of any kind of litrb tea ; and it is 

believed that notliiiig anawei-s tlie purpose so well 
as the common " black tea " of commerce. Some 
prefer the " green tea; " but to many it is too stim- 
ulating, and either causes some discomfort in the 
stomach, or interferes with the sleep at niglit. 
Many who are made restless all night by taking 
green tea for supper, can use the black tea without 
any disagreeable attendants. 

Very few families have the moral courage to 
spread the tea-table without some addition to the 
bread and butter. This addition is in the shape of 
sauce, or preserves, or chipped beef, or sliced ham ; 
and, at certain seasons, berries and cream are sub- 
stituted. But it is undeniable that this practice of 
having " relishes " on the tea-table ruins the health 
and shortens the life of uncounted thousands ; it 
makes our daughters confirmed dyspeptics before 
they are out of their teens, and to all who spenil 
most of their lives in-doors, it is the bane of human 
happiness, is the universal curse of farm-house 
life, and accounts for tlie belief of many eminent 
medical men, that, with all the vaunted advantages 
of country life, there is more sickness in farmers 
families, more diseases of long standing in propor- 
tion to numbers, than in city families. 




CITY HBALTHIBR 1 



r THE COUNTHT. 



The actual truth is that in the largest cities of the 
s-orld, taking London as an example, the average of 
human life is longer than in the country. 
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yet, in the face of a!l this, it would not be safe to saj 
that over one in a. thousand readers of these pages 
will be induced to inaugurate the habit bo higlily 
extollod, simply because the animal predominates 
over the reason, the appetite is stronger than the soul, 
the body is servant of the propensities and passions ; 
and with all our strength of mind, with all the con- 
victions of our rational powers, we debase ourselves 
to the lusts of the flesh. One of the most remark- 
able exhibitions of this slavishncss to the love of 
eating that has ever occurred in human history ia 
an item in tlie life of one of the world's worthies, 
who, as to mental power in logic and theology, ia 
without a superior in modem history. He made 
this quaint confession, " Three times a day I go to 
the table determined to not exceed; three times 
a day I come away finding that I have exceeded." 
Not vouching for the verbal exactness of the state- 
ment, the truth embodied is incontrovertible, that 
the great man who wrote an immortal work had 
not the mastery over his appetites, and the con- 
sciousness of it extorted the frank confession, itself 
an evidence of a great mind, that he frequently 
committed indiscretions in eating ; and this very 
fact may have been a main reason for his dying 
before be bad reached his fortieth year : and phi- 
losophers, and divines, and great men of all cul- 
tivated nations have ever since regretted that he 
had not lived longer, that be might have given 
the world still greater things as the fruitage of a 
grand intellect. He died of small-pox, a disease 
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bIiouIiI fat by measureraert, who is of average size, 
and in reasonable health ; but even this depends 
upon the fact wbetlier be is a worker or an idler. 
It is very necess^y to determine these points with 
great accuracy, because, when the government has 
to feed a thousand or fifty thousand a day, — some 
soldiers, some laborers, and some prisoners, or poor- 
house inmates who cannot work, — it is important, 
in order to avoid immense and useless waste, as 
also to preserve the health and strength of tlie 
different classes, to know with considerable pre- 
cision, even to an ounce, how much each class of 
persons requires. 

The element of food which is required to sustain 
the body and give strength for work is called albu- 
minate, as before stated ; and the quantity eaten in 
one day should contain a full quarter of a pound 
of albuminate for a day laborer weighing a hun- 
dred and forty pounds. Some articles of food con- 
tain more of this principle than others. Lean 
meats and fish, and pease and beans contain a large 
amount of albuminate ; fruits and vegetables have 
but little, but they have a great deal of the warm- 
ing element, carbon, which is as necessary to life as 
the other ; hence the wisdom of eating different 
kinds of food at our meals : meats to give strength, 
vegetables and butter to give warmth. 

HOW MUCH TO EAT IN A DAI. 

As an average -sized laboring man must have a 
full quarter of a pound of albuminate every day, he 
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KEEPING LENT 

Btrictly, without the dispensations usually granted, ia 
founded on a wiae physiology. If all persons for a 
month in early spring were to abstain fi'om all meats 
whatsoever, as the spirit of the doctrine of Lent 
requires, it would add gt^atly to the health of 
communities, by enabling tlie system to throw off 
the impurities of the body acquired by the hearty 
eating of winter, would cool off the heated blood, 
and thus destroy the germs of spring and summei" 
diseases ; and thus is it that the proper practice 
of the precepts of religion promotes not only the 
spiritual but the physical health of man. These are 
simple measures ; they are practicable, cost no 
money, and are available to all ; and if heeded in a 
rational manner, death would be kept from many a 
dwelling, and life-time sorrows would be lightened 
in many bosoms. 

children's eating. 
It is a painful fact that the foundations of life- 
long dyspepsias are laid in childhood, leading to 
another truth of terrible significance, — a truth care- 
fiilly educed by scientific men of all cultivated 
nations, — that, in a very large proportion of cases, 
the seeds of consumption are sown in the constitu 
tion while the young are in their teens. Consurap 
tion is a disease of debility ; and just as soon as the 
iligestion becomes impaired, the requisite strength 
t withdrawn from the food, debility begins, the 
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T pcywer to resist disease is weakened, colds are easily 
I taken and renewed ; soon it is seen that before one 
IS cured another is taken ; they run into one an- 
other, a continued cold, a continued cough, the 
begiuning of the end. 
I Errors of eating on the part of children have a 
more serious bearing on the constitution than in 
grown persons, because they have less vitality, less 
power of life ; these errors lead to a great variety 
of diseases, and it may answer an important pur- 
pose to st,ate the diseases which are associated with 
the stomach and its connections j all of which may 
be prevented by a proper attention to the eating, 
and may be cured in the same manner. It may 
bo that when parents see what a long list of mal- 
adies can be avoided if a wise attention is paid to 
the diet of their children, they may be stimulated 
by fear and affection, as well as by a sense of duty, 
to give special supervision over their children, in 
connection with the food they eat. 

THB DIGESTIVE OBOANS 

commence with the entrance of the lips ; next the 
month, throat, stomach, intestines, and kidneys; 
their functions being, first, to prepare the food 
■ for the stomach, by chewing; in the stomach it Js 
lonverted into a fluid mass, which, passing along 
ihe track of the bowels, undergoes certain changes, 
and in this changed condition the nutritive por- 
tions are transniilted to the parts requiring tliem ; 
•hile the refuse — the waste — which cannot ba 
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usfd ia any way, is passed out of tlie body through 
till! kidneys, and in the daily action of the boweU 
8t the water-closet and privy. The following are 

DiaEASEa OF DIGEanON. 

Appetite, no. 

Appetite, excessive. 

Appetite, depraved. 

Apiietite, perverted. 

Biliousness. 

Cholera morbus. 

Colic. 

Costiveness. 

Diabetes, or excessive urine. 

Diarrhoea, or loose bowels. 

Dysentery, or bloody flux. 

Dyspepsia, or indigestion. 

FistuU. 

Gall-stones. 

Gravel. 

Headacho. 

Heartburn. 

Jaundice, 

Nettle-rash. 

Piles. 

Sick-headache. 

Sour stomach. 

Summer complaint. 

Toothache, in many of its forma. 

Throat diseases of several kinds, 

Wwms — round, tape, pin. 
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being waked np in the middle of tlie night by the 
cries and Buffuringa, and oftentimes dangerous mal- 
adies of their children, will make it imperativa 
tliat after faur years of age ihey should not bo 
allowed to eat anything whatever after supper, 
which should never be later for them tlian three or 
four hours before bed-time. After ten years of 
age, children can be very readily trained to take 
nothing between the three regular meals of the 
day, 

I CHILDREN TO EAT 



would seem to he a barbarity, and yet very many 
Ben si hie and affectionate persons educate their 
children fi-om very early years to this same unwise 
and always injurious act, by teaching them that 
they must not leave anything on their plate, on the 
plea that waste is always wicked. But it is a much 
greater waste to crowd a mouthful into the itomach 
wlien there is no appetite for it, than to give that 
same mouthful to some domestic animal, to pig or 
poultry, or the faitliful dog. If- no such animals 
are about ihe house, let snch remnants be given to 
tlie poor, or buried in the ground to enrich the soil, 
or, if thrown in the garden, some insect or bird 
would make a glorious feast upon it. In either of 
these ways, every particle would be utilized ; hut 
when crowded into an unwilling stomach, it not 
tnly cannot he applied to the beneficent purposes 
named, hut it Is a positive physical injury to the 
child, and endangers its life, because, as has been 
already stated, when there is no sensation of 



CRYING PARENTAL FOLLY. 



79 



ilnmger, it is because there are no juices in the 
Itomacli to take eate of any single half-mouthfui 
that may be " forced " intu it by being swallowed 
Vnthout a relish, or inclinntion, or appetite ; and in 
ftU such cases it undergoes no natural, Iiealthfiil, 
useful change, but remains a foreign matter, to 
irritate, and inflame, and shock the whole system, 
ending many times in deranged stomach and 
^H bowels, convulsions, cholera morbus, and death. 



A CRYING PARENTAL FOLLY 

is to compel a child to eat an article of food for 
which he has no appetite, nay may have a positive 
disgust at the very tliouglit of swallowing the hated 
moutlifiil. Parents do this from the very best of 
motives, thinking that it would add to the child's 
health or comfort in after-hfe to have learned to 
eat the article in question. 

It is just as great an outrage to compel a man to 
cat a piece of fried snake as to compel a child to 
eat a piece of fat meat when his stomach revolts 
at it ; the inhumanity of it is greater, because the 
man may defend Iiimself, wliile the child, all unre- 
sisting and helpless, is made to comply by the one 
whom he loves best in all the world. 

The instincts of childhood should be held in a 
Uieasure sacred to them ; and it may be safe to 
say that what nature crayes, the body has use for ; 
what nature abhors, the same body has no use foi-. 

Every man is at hberty to ride any hobby he 
chooses to death ; if he wants to ride it to Ids own 
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^*ftirov\a\oi\s, were such as to drive a number of tlis 
ptt^iWs to altnost desperate practicea ; the gnawings 
of \\\inger were often such that they banded to- 
netUer to liave other provisions brought secretly to 
the \iousc ; the result was, that eating sometliing at 
the regular meals of the establishment -to s&ve ap- 

Ipearances, and also their own provisions "between 
times," tlie stomach had no rest, and became so 
dyspeptic that study was a misery and a mockery; 
and years after, when the lady became a mother, 
ghe bewailed to the writer the misfortune that had 
befallen her, and from which she was still suffering, 
and had no other prospect than carting it with her 
to her grave ; not only was her own constitution 
impaired, but the taint of it was passed over to all 
her children. The point sought to be impressed 
here is the too frequent eating; it will inevitably 
destroy all healthful action of the stomach ; the 
result of which is bad blood, and the long catalogue 
of ailments which of necessity follow in the train, 
and which were enumerated a few pages past. 

At boarding-schools a table is set which may be 

good in quality, and answer very well for a single 

occasion j but the insufferable sameness of dishes 

I for weeks and months together, which is constantly 

\ »bservab!e in most of these establishments, soon 

l-«lls upon the appetite, and the pupil many a time 

s the tabic without being able to eat scarcely 

Anything. The teachers may prepare what they 

(hink is suiUible, but it should be remembered that 

1 these schools persons of diffident temperaments 
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and tastes, coming from different sections of the 
couiilry, cannot be expected to relish the same kind 
of food; and to expect them to eat what they can- 
not partake of without a species of compulsion is 
nnreasonahle. In any collection of young ladies 
there may be pec nhari ties, called, by medical men, 
"Idiosyncrasies," which they can neither dismiss 
nor control ; and in schools, as well as in other 
public institutions, the head managers soon become 
unaympatlietic, cold, calculating, and heartless, and 
in just that projiortion are unfit to have control over 
the tender consciences and feelings of the young 
girl just from under a loving mother's eye. At 
home, parental affection respects these peculiarities , 
of appetite, and wisely humors them. Whatever is 
placed on the table of a boarding-school must bo 
eaten or let alone ; and the pupil is forced to leave 
the room hungry, the only alternative being to ob- 
tain food elsewhere ; and the selection is sure to 
be unsiiitable, as it will very certainly be in the 
shape of cakes, candies, _ and other sweetmeats, 
which clog tlie stomach, overtax it, and destroy 
its powers for life. The truth of the main state- 
ment, that at young ladies' boarding-schools the 
food is not in sufficient quantity nor variety to 
answer the needs of the pupils, will be readily sub- 
stantiated by the testimony of nine girls out of ten 
n-ho have lived in these establishments. 

This subject becomes a matter of very grave im- 
portance when it is taken into accfomt that the coii- 
Beqnences of becoming a dyspeptic at school are to 
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Bcliool, they are found in tlie direction of an im- 
paired morality. It is not possible to prevent young 
ladies, who are thrown together in the equal com- 
panionships of the hoarding-school, fi-om relieving 
themselves of its tediousness and sameness in un- 
occupied hours, by reading novels, by studying 
rivalries in dress, and talking of the young men of 
their acquaintance. 



The pernicious effect of reading novels on the 
mind of school-girls need not be argued. No 
intelligent mind can doubt it for a single moment ; 
for, besides unfitting them for the details of dry 
study, false views of life are inculcated, and errone- 
ous ideas as to morals and religion, — ideas not in 
accordance with the teachings of the Sacred Vol- 
ume, — and such are everywhere to be found in 
works of fiction in every age, perhaps more espe- 
cially in our own. It is impossible for a teacher to 
keep novels out of the boarding-school, because it 
is a rule of fear, and they will be smuggled in: it 
is useless to deny this proposition. 



Human nature must be changed, if the subject 
of dress should not employ a large portion of the 
thoughts of young ladies at school. In Germany, 
^he beat girl schools require that all shall be dressed 
ilike, in pretty mncJi the same fabrics, although va- 
riuits in color, and make, and pattern ; the daughter 
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relation, harm raust follow, wlucli is irreparable, 
not merely in one, but in many directions. 

And lest wbat has been said might not be enough 
to decide the j)arent who reads these lines against 
the serious error of sending a daughter away from 
home to be educated at the very period when the 
pure white page is just opened for life-time im- 
pressions, a single fact may be stated which means 
more than the superBcial imagine, because it car- 
ries with it considerations not altogether proper for 
tliis place ; and it is this, that medical men who have 
large experiences in connection with these estab- 
lishments, and who ai'e to a great extent, and ne- 
cessarily, made the father confessors of those whom 
they attend professionally, have not failed to say 
tliat boarding-schools for girls and young ladies, as 
a class, are ruinous ahke to the ]>iiysical health and 
moral purity of those who attend them, aa a gen- 
eral rule. But even with this, the author trem- 
blingly leaves the subject, because parental pride and 
ambition come in and whisper something about im- 
proved manners, and acquaintanceships, and attach- 
ments, which may shape the fiituro life advantage- 
ously ; meam'ng thereby that by going to a boarduig- 
school their daughters may form associations whicli 
may lead to a more desirable maiTiage than if they 
remained at home ; forgetting for the moment that 
the trial and risk are great enough of giving away 
a daughter into the hands of one whom, and whose 
family connections, you have known from childhood; 
bat how much greater mast they be to pnt that 
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lidrnghter out of youi- protection, and beyond yont 

ftvothoiity, and into the power of a young man of 

jwhoseTery existence you had no knowledge until 

f -within a year, a month ! Better, safer far, is it to 

I Inring up a daugliter who in her innocence, and 

I purity, and culture, sliall be worthy of any man, and 

I then let her take her chances at home, from among 

the famiJies you have all known from childhood ; for 

let it be remembered, tliat no young man's qualities 

and character can ever he so well known, ao fully 

appreciated, as by the neiglibors, and friends, and 

ciates among whom be has been brought up. 

Long years of personal association must pass before 

you can as well understand the character of a stran- 

3r, if ever, as of those who have lived in the same 

[ Beighborhood, the same village, or town, or city. 
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-It is a perfect martyrdom for a mother to see her 
children growing up under her very eyes the vic- 
tims of painful maliidiea or of slowly fatal diseases; 
the dreadful neuralgia, the agonizing asthma, the 
Bure killing consumption, — its hoarse, hollow cough, 
every sound of which, from the most distant room, 
strikes a pang into the mother's heart, and how she 
listens to it in an agony of foreboding through 
the hvelong hours of the weary night, — and the 
clammy, grave-like night-sweats, in the progress of 
weary weeks and months ; how she witnesses tliem 
morning after morning sapping away the very life 
' itself; to know that there is no remedy, and that 
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tliD majadj, like a. mountain avalanclie, move^ 
slowly onward, and tliat no power short of tlia^ 
which made all worlds can arrest its resistless prog- 
ress, not for a minute of time ; and yet 

CONSirMPTION 

is sown in the constitution during tlie teens, 
while the child is under the parental roof, in three 
cases out of four, and which was avertihle. The 
same may be said of dyspepsia ; the foundation 
of most of the cases is laid while children are at 
school, imder parental control; and it is done 
through 

ERROKS OF EATING 

at home, which are gradually fallen into and prac- 
ticed, until imperceptibly diseases creep in and bur- 
row in the system secretly. In very many cases 
the constitution is undermined, and the healtli of 
the whole body irreparably impaired, before any 
danger is perceived; and then, when too late, the 
parents wake up to tlie impending calamity, and 
spend large amounts of money in seeking medical 
advice from eminent men, in trying the benefits of 
this system of practice and that system ; then long 
. journeys are taken, first at home and tlien abroad, 
but how vainly, many, very many know, and, with 
breaking hearts, are willing to acknowledge ; for at 
last, the loved ones come home only to die. ^_ 
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Bpent in the open air, in walking or riding with 
lively companions, or in shopping if in the city ; if 
in the country, and the weather and season are 
suitable, the same time spent on horseback, or in 
visiting a neighbor's family several miles away, or 
in berrying ; in short, in any exhilarating occupation 
or employment in the open air ; and in proportion 
113 there is a pleasurable object in view, the advan- 
tages will be very greatly increased. Let the dinner 
be the same as on the preceding day, with one or 
two hours of out-door activities in the afternoon, 
whether in work or games, or otlier agreeable pas- 
times, with tea as on the preceding day. Continue 
this course until your daughter can eat a hearty 
breakfast iii a joyous mood, and then she is "well. 



CHAPTER V. 



BEG CLARITY IN 

To show on what a little tlung human health and 
Lnd even life sometimes depend, the re- 
Bults of an opposite course, one taken every day in 
mnltitudes of families, the following narration may 
illustrate. The daughter leaves the breakfast table, 
having eaten little or nothing. The mother notices 
it with more or less concern, and perhaps makes a 
remark about it, ending in advising to take some- 
thing, or perhaps suggests that some more inviting 
diali be prepared. The child has not eaten, because 
she is not hungry ; and every mouthful swallowed 
under such circumstances does so much more to in- 
BUro an attack of sickness within a few days. But 
the child who has no appetite for breakfast gets hun- 
gry enough a few hours later ; and the mistaken 
mother is glad enough to have her eat heartily, with 
this most deceptive impression in her mind, that 
hearty eating and health necessarily go together. 
Thus the real breakfast is taken several hours after 
the time, with the result tliat dinner comes before 
breakfast has been digested, and there is no more 
appetite for dinner than there was for breakfast; 
I Hat comes later in the afternoon. And so all 
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tlie meals are interfered with, and the syatem Buf- 1 
fers. Perhaps it was the late supper at home, o 
at a party, which caused the want of appetite fot 1 
breakfast. 



NATURE S HABITS. 

So strong is the inclination of the human system j 
to fall into regularity of movement and action, that J 
sometimes the repetition of a thing for two or three I 
days in succession causes a looking for or a requir- | 
ing of that thing at the same hour on the next j 
day ; and before we know it, a habit may be formed 
which is to last for life, which is to color our whole 
subsequent existence for time, and beyond also, i 
witness the manner in which countless multitudes 
have been inveigled into chewing and smoking, 
into opium-eating and unconquerable drunkenness. 

If a person living in-doora sleeps to-day at a par- < 
ticular hour, and has nothing exciting to-morrow, 
he wUI discover that about the same hour he wUl ! 
begin to get drowsy again ; and if yielded to, he will J 
find himself in the regular habit of an afternoon I 
nap, which cannot be broken up without an eifort. I 
Thus it is with all, and especially the young : if for I 
a very few days there is no appetite for breakfast, ] 
but something is taken an hour or two or more ] 
later, it ivill soon be a common thing to require t 
second breakfast to be prepared ; and, as has just J 
been stated, the regular dinner hour coming on 1: 
fore the stomach has passed the breakfast out of it, 
it is set to work without any rest, cannot discharge 
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its duty by the dinner, and it being imperfectly 
changed into the condition suitable for imparting 
nourishment to the system, that nourishment ia not 
distributed, proper strength is not given, and veiy 
Boou there is a. falling away in flesh, a. decline in 
genera] vigor; the spirits become depressed, the 
whole body has lost its elasticity ; its power of re- 
sisting the causes of various diseases is lost, and 
the victim fails an easy prey t6 maladies more or 
leas painliil, dangerous, or incurable. In a short 
time there is a complaint of cold feet, of being eas- 
ily chilled; "The least thing in the world gives 
me a cold ; " headaches come on, the appetite be- 
comes fitful; some article of food is wanted, and, if 
not prepared in an unreasonably short time, it is 
not wanted, or, if eaten, it " turns sour," or large 
quantities of wind form in the stomach, and there 
are alternate gurglings, disagreeable eructations, 
and unseemly belchings. At other times a scalding 
sensation is experienced at the little hollow in front, 
At the bottom of the neck, just at the top of the 
breast-bone, — some call it h ear t- burn ; to others 
there is a raw sensation from the stomach up along 
the centre of the breast to the throat; others have 
an unmanageable turmoil in the bowels, or wrench- 
ing pains. In short, the symptoms which attend the 
various forms of be^nning dyspepsia in the systems 
of young persons who get into the habit of eating 
^t at other times than at the regulai' meats of families, 
^M are endless in their variety and in their combina- 
^L tLDDB ; but whatever may be the order of their ajv 
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|Friifance, or the nature and changeableness of these il 

riJiiibiiiiitiona, oue result is ptrfuctly certain, unless J 

the Jiabits are changed ; and that is a ruined con- \\ 

stitution, a wasted Jife, and a premature death. | 

The time to prevent all this, and at a little cost of j 

effort, is wlieu a cliild ia observed not to want any 
breakfast ; it ia always the harbinger of disease, of 
something which will endanger, if not destroy life 
in a few days, or will undermine the system, and 
Jay the foundation of some slow disease which will 
imbitter all subsequent Jife. 

AN INFALLIBLE REMEDY, 

in every case, is the prompt, decisive, and persist- 
ent action of the parent in carrying out the sug- 
gestions on page ninety one. 

A BAD FAMILY HABIT, 

where children are growing up, is having any 
eatables easily accessible to the child. If by the 
opening of a closet or cupboard door, a piece of 
cake is always at hand, or an orange, or apple, or 
any other eatable, the temptation is too strong for 
a hungry child not to avail itself of the opportunity; 
and with the suggestion, " It can't hurt me," some- 
thing is eaten, and the first step is taken to break in 
apon the needed rest of the stomach, to end in its 
entire perversion of function, and this to be followed 
by some one of the long catalogue of ailments de- 
tailed on page 76, aa the results of a diseased 
condition of the digestive functions. 
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from eating largely of some one thing, whieh per- 
haps they had not tasted for a long time, A safe 
injunction for all children is, not to eat much of 
any one thing, however plain and simple or familiar 
it may be. Ice-cream is a Inxuiy, and a safe one, 
if eaten leisurely, in moderate quantities ; and yet 
a young girl from one of the interior counties of 
Pennsylvania died in an hour or two after eating 
ice-cream, the thirteenth saucerful. 

It may be oflen noticed at the family table that 
a child will be asked to be helped to some partic- 
ular dish several times in succession. If indulged, 
the child will be either taken sick, or, foundering 
itself, will not touch it again for months or even 
years. On this point parents ought to exercise a 
watchiiil care, and never help a child 

TO A THIRD DISH, 

and not even the second if under a dozen years. 
It is far safer to direct attention to some other 
dish. But after all, it should not be forgotten that 
the more frequent cause of disease of all kinds in 
children under age is 
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nest to that is allowing them to eat heart- 
anything, under any circumstances, later 
indown, except at a children's party, when 
. the exercise of the body and the exhilara- 
the mind, in connection with goir.g home 
is all over, would antagonize the ordinary 
;f a late and hearty meal. 
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ceases to separate the bile from the blood, a man 
expresses himself sometimes as having 

A LAZY LIVER. 

A'pliysician would say that it does not act, that 
it is torpid, is asleep, does not work ; whenever that 
is the case fur a lew hours, some derangement of 
itie machinery begins to take place, and will 
promptly manifest itself in the way of " symp- 
toms." When, for example, the discharges from the 
bowels are " clay-colored," destitute of their natu- 
ral, yellow appearance, disease is already present. 
In Asiatic cholera, the disclmrges are said to be 
"colorless;" are called " rice-water discharges," 
from their being of the color and consistence of 
wat«r which has been used in washing out some 
rice preparatory to cooking it. This is the result 
of the liver not acting at all in cholera ; and unleaa 
it is made to act in some way, the patient is as cer- 
tain to die as if the head were cut off. 

In all forma of fever, the liver faila to act j and 
the patient recovers only in proportion as the dis- 
charges begin to assume the natural yellowish tinge. 

Among the symptoms of biliousness, in addition 
to the two already named, is a 

WANT OF APPETITE. 

The liver does not act, hence the wastes are not 
passed out of the system, and to introduce food 
into it, under the circumstances, is to still increase 
the trouble, is still further to oppress it with an 
additional load ; but at this point 14'ature steps in 
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by drawing the blood from that part to the akiir, 
mider tlie plaster, diminishes the quantity, and given 
prompt relief; or the same thing may he done 
by rubbing the parts with some coarse material, 
so as to irritate the akin, thus drawing the blood 
there. Rubbing with the hand answers a good 
purpose, by its aiding the circulation, quickening 
it, and passing the blood onwards. Bathing a dull 
aching part in hot water is a good expedient ; it 
thins the blood, by warming it up, by promoting 
absorption and evaporation, and by stimulating the 
surface. Active exercise, especially if out-of-doors, 
and of a cheery nature, whether on foot, on horse- 
back, or at 



diminishes the amount of blood in a part made 
painful by its thick impurities, by scattering it more 
equally over the body, and also by getting rid of the 
more watery portions by the frictions and other 
wastes, tlirough the pores of the skin. When there 
is a dull headacJie from congested bad blood, a 
good hearty meal cures it for the time, because a 
portion of the blood is compelled to leuve the head 
and go to the stomach, in order to enable it to per- 
form the woi'k of digestion of the food eaten. The 
great practical question comes up now with full 
force, What is the 



power of reason, because in some forms of disease, 
or casualty, or sleep, reaaon is in abej-ance, and 
withont instinct we wonld die in a night. The 
body is all the time wearing out, and wasting away 
in every portion of it ; as fast as this is done, and 
to the extent that it is done, instinct gives warn- 
ing that replenishment and repair are needed ; this 
information is imparted, is sent forward to the 
Htomach from all parts of the body, through the 
nervous system, as if by a net-work of telegraphic 
wires ; in the stomach they all centre, with a re- 
sult to fill certain vessels there with a fluid sub- 
stance, as the need for repair increases ; tliese 
vessels distend more and more, and their disten- 
tion causes the feeling of hunger, which becomes 
mora and more pressing, unpleasant, painful, ago- 
nizing, as if to compel the individual to attend to 
the urgent needs of the system ; the very instant 
the first particle of food reaches the stomach, the 
sluices of the engorged vessels open, enveloping 
each particle closely, beginning to dissolve it at 
once ; the unloading of these overfilled vessels gives 
ease first, then comfort, then positive pleasure ; hence 
we warm up to the humanities and amenities of life 
as a meal progresses. 

It should be remembered tliat the amount of 
gastric juice prepared is adapted by instinct to the 
wants of the system, as nature allows of no waste ; 
and there never can be an excess of gastiic juice 
enough to dissolve one single mouthfiil of food 
more than there is need for ; and any attempt to 
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if there has not been set up some organic disease In 
other portions of the body in coiiap.quence of its long 
duration in the system. Aa there is only one way 
to obtain gastric juice, so there is only one way, nat- 
ural, legitimate, and effectual, of strengthening the 
Etomacb, according to a true physiology, and that 
is by rest, which is the secret of the cure of dys- 
peptic disease, regardless of its duration ; ant! it 
can never be cured without it ; not the rest which 
opiates give ; not that which is the result of sed- 
ative remedies, but that which comes naturally, 
the rest of simple cessation of legitimate action. 
The Almighty has planted within us, and made it 
a part of our nature, a kind of self-active agency, 
called 

EECUPERATIVE POWER. 

You bend a bow, but the moment it becomes 
unrestrained, it returns to a natural state, and thus 
recovers, as it were, the power to act again. The 
bow regains, passively, its elasticity, by being al- 
lowed to remain unstrung ; but there is a more ac- 
tive process going on all the time in the human 
system. When it is strung up like the bow, that is, 
when it is at work as to any of the organs, it ex- 
pends its power, its strength ; but the moment it 
ceases its labor, it falls into a state of rest, as far 
as the expenditure of effort is concerned, and that 
very moment it begins to regain the strength it has 
bei'u expending, or, more strictly speaking, it be- 
gins to gather new strength, or the power to put 
forth strength : tlus is recuperative power. When 
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In a perfectly healthy condition of the stomach 
and the digestive functions, there la positively no 
eensatian after the food has been awatlowed, except 
that of agreeahleness and of entire satisfaction with 
one's self, and indeed with the whole world be- 
sides. All the functions are perfectly and health- 
fully carried on, without our being at all conscious 
of any of these processes. But ii', instead of this 
happy state of things, there is any uncomfortable- 
ness, then it is certain that healthful digestion is 
not in progress, and that is dyspepsia. 

SiaCOMFOBT AFTER EATING 

arises from one of two causes: the person has eaten 
too much for him, or he has eaten something which 
the stomach does not tolerate, which it cannot ma- 
nipulate, cannot take hold of, cannot dissolve ; hut 
this latter is so seldom tlie case, that it is scarcely 
necessary for the mind to make special note of 
it. Nine times out of ten, the error consists in 
excess as to quantity ; qoahty rarely enters into the 
case. 

If the patient can only have the force of charac- 
ter to enable him to avoid eating too much, with 
this explanation of what is " too much," his tri- 
umpli is sure ; lie will conquer the disease, and will 
one day he a well man. The day may be far dis- 
tant, hut it will come, even if he ia half a century 
old before he enters upon the dreadful confliet ; for 
the strife, the fierce temptation, the high heroism, 
the deadly tenacity of purpose hrought into requi- 
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but in case of the stomach, at least whei 
a morbid appetite and also as to some otJ 
tions, instead of stopping its working, we either 
give it more work to do, or, by taking some stimu- 
lant, cause it to work faster, as by a glass of brandy, 
a cup of tea, or a tonic. It would be much more 
rational and beneficial, if, when the stomach com- 
plains, we would empty it by an emetic, instead of 
filling it fuller with delicacies or drinks. 

This subject is of such practical importance, that 
it will not be amiss to illustrate the point in another 
■way. When there is uneasiness in tlie stomach, it 
results from eating improperly ; healthful digestion 
is not going on, and Nature begins to complain. 
There is not gastric juice enough to prepare the 
food for the uses of the system ; and under such 
circumstances, to add to the amount, either by eat- 
ing or drinking, is like adding ice to a glass of 
water when there is already more ice there than 
the water can melt in any reasonable time. 

Again : If you want to kindle a coal fire, take 
a small amount of wood, and let the heat of it be 
concentrated on a small amount of coal, because 
the coal will not ignite, until it is, as it were, satu- 
rated, filled with heat. If, when the fire does not 
burn, you add more coal, as servant girls at home 
or passengers on railways often do, and the stove 
does not give out enough heat, you actually put the 
fire out, because the heat in the kindling is diffused 
over a larger amount of coal, and thus it is farther 
from burning than ever. Precisely so is it in refer- 
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of water fall from a height upon the same one spot 
on the bead nhOe so confined as to make a change 
in position, to the fraction of a hair, impossible ; at 
first the sensation is rather pleasant, next unwel- 
come, disagreeable, painful, and finally the victim is 
left a hopeless maniac ; this is another result of an 
nnnatoral, long-continued action on the nervous 
system ; it is another form of nervousness, and is 
incompatible with general good health. 

A nervous person ie a sick person ; not sick in 
any particular part of the body, but in every hair'a- 
breadth of it ; and it is the restdt of tbe action of a 
kind of blood upon the nerves, unfit for healthful 
use. Good, pure blood is gratefiil to whatever 
portion of the body it is sent, whether to head or 
heart, tooth or toe, foot or finger. If it is bad 
from any cause, too thin, poor or poisonous, it is 
not the natural food of the nerves, and causes dis- 
comfort wherever it is carried ; this discomfort is 
"nervousness." Anatomists have announced sev- 
eral practical facts which are easily demonstrated : 
stick the point of a needle into any portion of a 
man's skin, and there is pain and blood ; showing 
that there is no point in the human body where the 
&ithful heart does not send its supply of life, for 
the blood is the life of a man ; showing also, with 
great conclusiveness, that nerves are equally omni- 
present. The nerves feed upon the blood ; and, 
side by side, nerve and blood-vessel go to every 
pin-iwint of the human body. If these nerves feed 
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NERVOUSNESS, 
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made at Srst ; but it will seldom happen that if the 
principles of treatment are carried out with reason- 
able fidelity and judgment, the changes observed 
in the system will not be sufficiently evident within 
a very few weeks, or even days sometimes, as to 
demonstrate a successful result at no distant day. 
There may be occasional arrests of improvement, 
and even " backsets ; " but these should inspire hope 
and renewed determination to conquer ; for it is 
reasonable to suppose that the means wluch are 
able to inaugurate an improvement in a short time, 
will perfect a cure, if persisted in. 

Sometimes persons are made nervous whene^ 
they take a cold : this is because the nervous sys- 
tem has been previously debilitated, has become 
the weak part of the body ; but tliis is in accordance 
with the laws of the system. Wlien an enemy 
attacks a fortress, the weakest portion is assailed : 
a common cold is the body's great enemy, and it 
seeks to do nnschief through those |>ortions of it 
which are found, from any cause, to have been 
weakened. Persons whose voice organs have been 
debilitated by over-exercise in conversation, sing- 
ing, or public speaking, are made hoarse as soon as 
they take cold, because the cold is said to " settle " 
there ; in the same manner, if a man is " weak- 
chested," has weak lungs, he will have a had coiigt 
if he takes cold. Others 
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! themselve 



1 taking c 
( having got rid of it by pass- 



ing it off through the bowels ; that is, the bowels 
were weak, and diarrhosa was the result of tha 
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at a time under the most favorable circnmstances , 
and just here is the rock on which most invahda 
split in connection with eating and sickness; they 
will insist upon it that they must eat something ta 
keep up their strength, and that too, whether they 
have an appetite or not ; and for the sake of getting 
an appetite, they resort either to tonics, in the form 
of " bitters," or alcoholic preparations, or the preu- _ 
entation of the most delicate and inviting articlei 
of food as a means of tempting the appetite, with 
the unvarying result of keeping up an i 
condition for weeks, for months, for years, and alai 
in too many cases for a life-time ! 

Facts must be looked at as they are. This delicate 
woman — delicate by reason of her age, habits of life 
and Ion <; years of illness — gradually grew strong 
and well by eating very small amounts of very nw 
inviting food, simply because a weak stomach vifl 
get nourishment out of that small amount, when i 
could not ge£ it out of a larger. It has power to 
" work up " an ounce of food ; it has not power to 
work up a pound. There is perhaps no single fact 
of as much importance as this in connection with 
t!ie subject of eating and recovery from disease. 
Another important item is the agency of the mind 
in restoring the body to health, especially in al) 
nervous affections. Something must be done in 
every case to compel the mind out of its usual 
ruta of travel, either by fear of life, as in the 
named, by anxiety for the well being of loved c 
by the excitements of travel and discovery, or I 
encouraging prospects of pecuniary gain. 
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WASHINGTON S LAST WISH. 



Lord Chesterfield, who, conscious of the contor- 
tions of the last moment, said to tis superior, " Ex- 
case the grimace I " These things are naiTated 
to suggest a valuable practical priiiciple to a cer- 
tain class of nervous persons, under certain mental 
conditions ; that in these conditions mental exer- 
cise, mental diversion, is most appropriate, wherein 
the person shall be placed in no new situation, — 
no situation which requires the least mental effort 
to know how or what to decide upon ; for there 
are times, with the healthiest of us, when the mind 
is BO indisposed to action that a thought is a labor, 
a word an eiFort ; too weary to think, too weary to 
speak, because to answer a question requires a men- 
tal effort. What immeasurable cnielties are often 
inflicted upon loved ones while dying, in the form 
of questions, which in that state of exaggerated 
conscientiousness which dissolving nature feels on 
the instant of its appearing before that AuonaT 
One whose essence is " Truth," may seem to the 
well the easiest thing in the world to answer, but 
really to the sufferer require the weightiest delibera* 
tion! 

" LET ME DIE IN PEACE " 

were among the very last words of the great Wash- 
ington, when plied with questions and remarks to 
within two minutes of his ceasing to breathe. Per- 
sons who are subject to very severe attacks of asth- 
ma know very well that they at times feel that 
even to say "yes" or "no" requires an effort 
which it is almost " as much as their lives are 
worth ' to make. 
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THE XTNITT OF DISEASE. 



1 1'< 



requisition in these cases, in so beautifully and 
wisely adapting the means to the end. 

In reference to the existence of bad blood in 
the body as foreign matter, two things are essen- 
tially necessary to the recovery of health, as has 
been already explained. First, the bad blood niust 
be got rid of, Second, a pure material must be 
substituted. 

It has also been shown as a ruling principle in 
the living organism, that wlien there is any foreign 
substance in the body, the action of every limb, 
and muscle, and fibre tends to work and push that 
foreign substance outwardj, whether it he undi- 
gested food, a bullet, a needle, or bad blood, for 
all are alike unnatural and foreign; hence it seems 
to follow intuitively that as a means of helping 
Nature, we should increase the action of limb, and 
muscle, and fibre, by going to work, if you please ; 
or, in the event of having nothing to do, take mere 
exercise, — that is better than nothing, — and keep it 
np persistently day after day, until the desired thing 
is accomplished. And as the muddiest spring will 
nm itself as clear as a bell in time, so will the hu- 
man body run itself clear of its bad blood, in most 
cases, if not interfered with, by means even of the 
involuntary motions and operations of its internal 
machinery, but much sooner if these involuntary 
movements are aided by voluntary exercise in the 

And if exercise works the bad blood of bilious- 
ness out of the system, it will do the same thing 




I 



The importance of exposare to the out-door air as 
a means of recovery from disease in general, and es- 
pecially from the ailments niore specially considered 
in these pages, can scarcely be over-estimated ; and 
yet it is only within two or three years that puhlic 
attention has been definitely directed to the glorious 
sunshine as a remedial agent of very great power. 
There is a genial warmth in the sunlight, a vitality, 
a life-giving energy never found in any form of ar- 
tificial heat, and then there is in tlie comparative 
purity of out-door air a power of cleansing, of build- 
ing up, a power to energize peculiar to itself, and of 
a value not to he expressed by figures in its healtb- 
ful influence on the human system. Since atten- 
tion has been specially drawn to these very practical 
points by two or three men, armed with incontrover- 
tible facts, their consideration has been forced upon 
official attention ; facts have been gradually gath- 
ered, and deductions drawn therefrom leading to the 
suggestion of a proposition from high authority, the 
very announcement of which will fairly shock the 
reader as one of the greatest inhumanities of mod- 
em times, — 
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Am AND EXERas£. 



sftemoon, increasing tlie time and distance but a 
little every day ; stopping with great regularity, 
travelling only between sunrise and sunset, and eat- 
ing at three regular hours. In less tlian two months 
tlie journey was completed, with increasing strength, 
appetite, and flesh, with apparent good health tweuty 
years later. 

The circumstances which aided most in securing 
so great a change in the health of this patient were, 

First, Tlie motive of the journey. All of a 
mother's afiections and humanities were roused ; it 
■was a sick daughter yearning to see her, and whom 
fihe might not see on earth again if time was not 
improved, and tlic journey promptly undertaken. 
These considerations waked up the waning energies, . 
and swept away a thousand little obstacles with cosp>4 
tempt, which under other circumstances might hav« 
appeared formidable ; hence it is insisted that in o 
der to obtain extraordinary residts in tJie effort to \ 
regain health by out-door activities, the moral ele- 
ment is of very great importance ; there must be a 
motive for the exercise ; and in proportion as it is 
absorbing by reason of the interest, pleasure, and 
profit connected with it, in such proportion will 
prompt, marked, and decisive good results follow. 

Second, The mode of performing the journey. 
It was to he made on horseback ; this gave a longor^ 
exposure to the breathing of a pure out-door aJr|. J 
with less fatigue than if engaged in work. In i 
iition there was no strain, no haste, no worry ; 
getting overheated, then cooling ofl" too quickly, 1 






minister with shattered health ; in a few weeks he 
began to " spit blood," a cough came on, emaciation 
followed, and it was soon whispered among his near- 
est friends that he was a hopeless consnmptive ; as 
a last resort, it was arranged that he should take a 
missionary tour from New York through the Sooth- 
em States on horaehack. His heart was in the 
work ; full of enthusiasm in his Master's cause, he 
led to feel that he was literally fulfilling the 
command, — 

AS TE GO, PREACH. 

This was done with such increasing advantage 
that the plan was persisted in, and at the age of 
sixty-five he was one of the strongest, sturdiest, well 
built men of his time. He had lived to stand be- 
fore kings, had met with almost every sovereign in 
Europe, and crowned heads were ever glad to do 
him honor and greet him with a cordial welcome. 
He was raised from the dead by persistent out-door 
activities, and the plentiful eating of plain, whole- 
some, nutritious food. 

Within a year Miss W , aged nineteen, was 

sent to Maine from New York city for her health ; 
it was a beautiful country home ; her friends and 
kindred gave her a cordial welcome ; but she was 
so feeble, so emaciated, had such a wan appear- 
ance, that they wondered among tliemselvea why 
her parents should have sent her there to die. Her 
disease was 




used medicinally in a conaiderable variety of casei 
of actual snifering ; and the time may be nearer 
than is generally supposed when a sick man will hf 
restored to permanent health by good eating. 




may he regarded as an article of human fimd. 
There is no other as safe and uniformly efGcienl 
remedy for arresting that alarming Bymptom, liem- 
oirhage, more commonly known as 



SPITTING BLOOD. 



We know that it creates thirst ; the system may 
supply this want by absorbing the more watery par- 
ticles of the blood, this instantly diminiahea the vol- 
ume of the fluid, thus arresting the quantity and 
the power of the flow ; hence salt is a remedy, a 
medicine which is good for arresting bleeding from 
the lungs, 

A lump of salt swallowed or forced into the stom- 
ach has been known to arrest convulsions, especially 
those forma connected with 



EPILEPSY. 

Intelligent readers know that after eating a 
water-melon the urination is very largely in- 
creased ; it seems to have a prompt and powerful 
stimulating effect on the action of the kidneys. 
We know that in cholera and several other forms 
of disease when urination ceases death is inevit- 
able, unless this function is very speedily reostab- 




WXTEE-MELONS. 2lS 

lished; the inference, then, may well be di-awji, 
there are conditions in cliok'i-a wherein 

WATER-MELONS 

might be taken with a reasonable probability of 
saving hfe, and may be beneficially taken in other 
forma of disease, in which it may be desirable to 
" act upon the kidneys." 

All physicians of all schools know that 



" acts " upon the liver, and with the utmost ceiv 
tainty, with a certainty almost approaching to in- 
fallibility ; and being tasteless, requiring only a small 
quantity, and as sate, perhaps, as any drug known 
to man, if taken with intelligence, it is relied npon 
and used with increasing confidence, the world over, 
and probably will be to the end of time, when it is 
desirable to act on the liver, to stimulate it to do 
more and better work. Why water-melon acts on 
the kidneys, calomel on the liver, tartar emetic on 
the stomach, and castor-oil on the bowels, we may 
never know ; but that they do these things uniformly, 
always, is an admitted truth ; hence they are " good 
for" such disorders ; the delicious water-melon as 
" good for " the kidneys as the hated calomel is 
" good for"" the liver. But 

DIAREHOKA AND nTSENTERT 

are akin to cholera in their nature. Dlarrhcea is 
An excess of fluid in the discharges from the bowels ; 
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214 FOOD CUBE. 

if that excess of fluid can be drawn from the 
bowels to Home other part of the body, which 
has a less weakening effect, then a step has been 
made towards curing the diarrhoea ; lience, if a. per- 
son sufft;ring from diarrhcea had the appetite and 
the opi'ortanity to " take " a good water-melon, it 
might be his salvalton. 

Six years ago a lady from New York was attacked 
with a painful, debilitating, and alarming bowel 
complaint ; ordinary remedies proved unavailing ; 
she was tormented with excessive thirst, and the 
water there was so brackish that it did no good to 
drink it ; accidentally a very fine large water-melon 
was at hand ; she ate it ravenously, her symptoms 
changed almost on the instant, and in two or three 
days she was in iier usual health ; the water-melon 
" acted " upon the kidneys, changed the dii'ection 
of the drains upon the system, and she was saved. 

Within a week of this writing, a writer in " The 
Medical and Surgical Journal" says tersely, "A 
lady had suffered from diarrhoea, which was growing 
worse, and had decided to take medicine in the 
afternoon. At dinner she ate heartily of water- 
melon, and thought no more of the diarrhoea, had 
one passage after dinner, took more water-melon at 
tea, and was afterward entirely free from her com- 
plaint." 

It may be reasonably inferred that water-melon 
la " good for " all fevers ; we know very well that 
fevers are " carried away " by free urination ; that 
the urine itself is the vehicle which conveys from 
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it in the hope of its benefiting him In his aa&er- 
ings from disease of the lungs, there seemed to be 
Buch a liking fur it, tliat when the last meal was 
brought to his bedside, his ejo brightened, and he 
exdaimed, " Ah ' that is a dish good enough for a 
king." 

When raw beef is administered for dysentery, 
indicated by bloody discharges and a most distress- 
ing and ineffectual 'i bearing down," it should be 
minced very fine, and given every four hours, a 
table-spoonful at a time, eating nothing else mean- 
whUe. 

Celery is considered an efficient remedy in some 
diseases of the kidneys. 

Bananas have been repeatedly used with gratiiy 
ing success in cases of chronic diarrhcea. 

Not only has costiveness been removed by the 
free use of fruits and berries, raw, ripe, and perfect, 
but they are often employed advantageously in 
the bowel complaints of summer. 

Teething children have been often cured of loose- 

of bowels by being allowed to chew the rind 

of bacon freely, with some of its fat attached j and 

they chew it greedily ; it seems to have a beneficial 

effect on the gams also. 

Some of the most troublesome forms of diarrhoea 
have been arrested by parching common rice brown, 
like roasted coffee, then boiling and using in tlie 
ordinary way; and with bodily quietude, it ofWn 
cures when nothing else will. 

A heaping tea-spoonful or two of common gait 
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Keuralgia and toothache hare been Eometdmes 
arrested by applying to the wrist a quantity of 
graU;d horse-radish, 

Tomatoes make an agreeable and efEcieiit rent- 
edy for costive bowels, if eaten raw or cooked, act- 
ing mechanically by the seeds coming in contact 
with the mucous sur&ce of the bowels, and thns 
stimulating their action like white mustard-seed or 

6g8.^ 

Five ounces of sugar a day will, according to 
Banting's observations, increase a man's weight one 
pound in a week. 

Common sweet cider, boiled down to one half or 
less, makes an excellent strup for the coughs and 
colds of children; it is pleasant to the taste, and 
will keep good for a year in a cool cellar. 

Persons, in recovering from sickness, sometimes 
have a great desire for a cooling drink, a littlft 
acid ; it is instinct craving the acid, which acts 
npon the liver ; this is made by allowing cider t& 
come slowly to a boil ; let it gradually cool, placA . " 
it in good casks in a cool cellar, and it will keep 
good for years. 

Powdered red pepper, best to be had from good 
druggists under the name of " capsicum," is a great 
promoter of a good digestion in cases of weak 
Btomach, if taken freely in soups and on meats ; it 

i a stimulating power like alcohol, without any 

its exciting or narcotic effects. 

The common grape has such a wide range < 
beneficial influence over disease that theiie 





It must then follow that, to keep well, we must 
eat well. To eat well, we must have the best food, 
prepared in the best manner, — that is, prepared in 
BQch a way that the stomach may digest it moat 
easily, — and thus obtain the largest amount of 
nutriment with the. least effort to the system. 
This is 



in the sense in which the title of this book is used. 
This " good living " must have for its precedent a 
good appetite, and must be followed by a good di- 
gestion ; and these can be obtained, in all attainable 
cases, by 

AIB AND EXERCIEE. 

The consumption of a large amount of ont-door 
air, and the employment of a large amount of mus- 
cular activities in this out-door air, are the great 
highways to a vigorous appetite, a good digestion, 
high health, and exemption from disease, as well as 
to the cure of half the ordinary maladies of human- 
ity. The successive steps to the 




EARTHLY ELYSIUM 

of vigorous health and a long life are air, exer- 
cise, appetite, and digestion of good food, prepared 
in the best manner, Bnt as to recovery from dis- 
:, tliis book will be read in vain, unless these 
steps are taken in their proper order ; and it is here 
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within the mouth ; where it did touch the roof of 
the mouth, it stnck there, then scaled off in largo 
flakes ; when a boat from a passing vessel at 
last came alongside, they could but slide into it 
helplessly. Two of the sailors were entirely naked, 
and had been for a week, and the whole surface of 
their bodies was blistered ; they were the merest 
skeletons. The captain, who weighed before the 
wreck a hundred and ninety pounds, weighed barely - 
one hundred, having lost nearly ninety pounds in 
eight days, or eleven pounds a day, without any 
active exercise, beyond that of clinging to the 
wreck. They were so weak that one tea-spoonful 
of brandy at a time was too much for them. On 
reaching the ship they became unconscious, and re- 
mained so for two days. This statement shows bow 
much the human system may throw off from itself 
in twenty- four hours. 

When instinct prompts rest, it is a relative term, 
meaning the rest of only the voluntary muscles. 
When this wise instinct does not prompt to rest, 
but seems to urge volnntary motion, to urge the 
doing of something, and we cannot stay in bed, are 
impatient of confinement to the house, then the 
voluntary activities should be followed out wisely to 
the fullest extent ; and of these, the more deliberate 
are best ; over-effort, over-exertion, exhaustive ex- 
ercises and labors, and strifes, and games, especially 
those of a competitive character, are not the best 
or safest in recovery from disease ; the leisure walk, 
the moderate work, deliberate lifting, — these ai« 
bert. 





It generally happens that m all sickness in which 
the person feels indisposed to exercise, a day or two 
will suffice to work a. change ; for in this day or 
two, from two to ten pounds have been pushed out 
of the system. We call it 



and look upon it with undisguised apprehension : 
it is a falling away, it is true, but it is simply, in 
ordinary cases, a good riddance to the body of that 
much bad matter, and is preparatory towards de- 
manding a replenishment in the way of something 
good to eat ; and this is precisely the explanation 
of the marvelous recoveries of many who have 
been left to die out-of-doors, from raarderons 
wounds in battle, or the ruffianly assaults of savages, 
or attacks of ruthless diseases, and help was no- 
where to be found. In many cases there was ina- 
bility to move for hours and days, during which 
time the system was relieving itself of its oppres- 
sive loads, by the involuntary motions of its in- 
ternal machinery ; and for these hours and days, 
many times, there was nothing to be had to eat, 
even had there been an appetite ; but after a time, 
a load having been removed and the body rested, 
without nursing and without food, the unfortunate 
begins to get able to crawl to some friendly puddle 
or spring or river's brink, and satisfies his thirst; 
then comes the hunger, which makes leaves and 
roots taste as sweet as honey; and soon he is 
upon his feet again, and enters a human habitation, 
and is regarded as one 
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call for healthful material, which is to take the place 
of the useless and diseased matters juat got rid of. 
At ibis very point, however, the great difficulty 
comes in of curing disease and of securing "health 
by good living." Men are not only unwilling to 
take the systematic out-door exercises requisite, 
but they are unwilling to wait for the appetite,- and 
actually force upon the vveak and oppressed and 
overburdened system one or two pounds of food 
and drink at each meal, before nature is ready to 
receive it. Some have decision enough to take the 
exercise, but have not the steady courage to wait 
for the appetite. 

A CUKE. 

A lady of large means, cultivation, and social po- 
sition was attacked with severe headache, distress- 
ing nausea, and very great general discomfort. She 
had strong faith in the virtue of fresh air and out- 
door exercise ; for some days she spent a good part 
of the time in the open air, in walking, riding, 
shopping, etc., not only without any benefit, but 
with increasing discomfort. Her attention was 
drawn to the fact that she was eating four- times a 
day. At breakfast or dinner she would take the 
whole breast of a four-pound chicken, or the tender- 
loin of a porter-house steak of equal weight, with 
other tilings in proportion. During this time she 
had no craving for food, yet would sit down t« 
the table and nibble first at one thing and then at 
another, managing in the end to make a good meal. 
While eating, her various discomforts were abated 




on the fifth day there was but a ta'ace of the origiiul 
Bytnptoms, and she gradually returned to her nsnai 
health. This case has been detailed specifically and 
at lengtii, to convince the reader of a single fact of 
considerable practical value, that while this lady ate 
without an appetite, and ate largely, 

TO KEEP UP THE STRENGTH, 

ebe became weaker ; but just as soon as she began 
to eat less, a little soup and stale bread only, through 
the day. she, within four days, was able to walk oyer 
two miles ; to be out four hours at a time, and be 
all the better for it the next day ; proving that i 
weak stomach will derive more strength, obtain 
more nuti-iment, fram a small amount of food than 
from a large amount ; derive more strength from 
a diet of bread and soup than from lialf a pound 
or more of jjorter-house steak or poultry, with otber 
thmgs in proportion. This single fact should be 
ever present to the invalid, for it is of incalcula- 
ble practical value. This lady was hungry for tie 
soflp. She ate the beefeteak without avidity. The 
unsubstantial soup gave more strength than the 
solid steak. It was the vigorous appetite which 
made all the difference ; hence, in endeavoring to 
remove the symptoms of disease, the tirst step is to 
get the appetite, and then have the " good living," 
B3 the more direct means of securing permanent 
good health. The soup gave strength, which en- 
abled the patient to take more exercise ; this hast- 
ened the removal of waste and hurtful matters 





These things, perserered in with reasonable 
fidelity and judgment, will care all curable dia- 

eases in a time proportioned to the Iiold tlie^ 
have taken on the system and the ravages they 
have made : the requirements being to work waste, 
■ foreign, useless, and hurtful matters out of the 
system, by patiently waiting for the involuntary 
motions of the system to do it, or in appropriate 
cases to hasten the result by voluntary exercise ; 
and when in due time this is accomplished, and 
Kature indicates her desire for food by the sense of 
hunger, that^he is ready to take food as a meam 
of replacing with healthful, nutritious matter the 
particles which have been removed, we must eat 
thrice a day, at not less than five hours' interval, as 
a general rule, a moderate amount of substantial, 
nourishing food, well prepared, cut up in pea-sized 
pieces, to be chewed and swallowed with delibera- 
tion in a cheerful frame of mind, leaving off while 
yet hungry ; preferring those articles which are most 
relished, and which are not followed by any bodily 
discomfort or symptom whatever, with the under- 
standing that the last meal of the day should be 
about sunset, and should be made of a cup of warm 
di-ink with the crust of stale bread, or bran, oi 
brown bread, if it can be eaten without subsequent 
iis com fort. 

Tiie breakfast and the dinner should be made of 
any kind of meat, fish, or poultry, with cold stale 
bread and butter, and a cup of warm drink. At din- 
ner a single vegetable may be added, a different one 




Goose, wild 

Pig, sucking 

Lamb, fresh 

Hash, meal snil ri^gelablts 

Bcnns, pod 

Cako, spoD^ 

Pwanira . 

Potaloaa, Irish . 

Cabbasc, bead 

" inal muTTOw, animal 

_ jicken, full grown 

Custard 

Beef, wilb salt only 

Apples, sour, hnitl 

Oysters, froth 

EgB9, fresh 

Bass, Btriued, frcsli . 
Beef, besn, lean, rnrc 
Pork, recently snltvil 
Mutton, fresh 
Soup 

Chicken soup 
Aponeurosis 
Dumpling, applu 
Cake, com 
Oysters, fresh 
Pork steak 
Mutton, fresli 
Bnaid, com . 
Carrot, oraneo . 
Sausage, fresh 
Flounder, fresh . 
Catlibh, fresh . 
Oystcrfl, fresh . 
Butter . 
Cheese, old, strong 

Oyster soup 

Bread, wheat, fresh ■ 

Turnips, flat 

Potatoes, Irish 

Eggs, frosh 

Green corn and bean 

Bceta . 

Salmon, salted 

Beef . 

Veal, fresh 



Warmed 

Boiled 
Baked 

Boiled 

Raw 

Boiled 

Fricasseec 

Bnfced 

Boiled 

Kaw 

Soft boiled 

Broiled 

Boasted 

Broiled 

Boiled 

Boiled 

Boiled 

Boiled 

Baked 

Roasted 
oiled - 

Roasted 

Baked 

^loiled 

Broiled 

Fried 

Fried 

Slewed 

Melted 

Raw 

Boiled 

Boiled 

Baked 

Boiled 

Boiled 

H'd boiled 

Boiled 

Boiled 

Boiled 

Fried 

iBroiled 



3 30 
3 30 
3 30 
3 30 
3 30 
3 30 
3 30 
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87 
20 
25 

2 

e 

13 

20 
46 
20 

84 
18 

92 

84 

100 

la 

8 
IS 

100 
79 
83 
13 

24 

20 
16 
23 
83 

SG 




Blood 


75 
98 
92 
88 
75 
97 
10 

16 
81 





Cabbage 

Carrou 

ChcrrieB 


Candy 


Fich, average 

Figs 

Gooaebomea 

Hogs-Urd 






Lentils 


IG 














Milk ofgOBt 


S6 


Oats 

Oatmeal 


21 

7 


Peaso 


76 
80 
84 
77 
17 




Pcara 








14 


Wheat 



I \\f.i 



Ho. v. — WARMTH AND STRENGTH. 

All food contains nitrogen, the element which suppIiM 

'muscle," flesh, strength, and carbon, giving warmth; 

some articles contain both in various proportions. The 

colder the weather, the more carbonized food do m 
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rNo. TI. — MILK. 
Pebfect food is prepared for the young of animals 
and man ; hence in milk and tiie egg are found all the 
elements necessary for growth and support. In ten 
pounds of milk there are of — 

Wftter 8-^ pounds. 

CaaeiDB or chwiso . . . . ^ pound. 

Sugar fV pound. 

Butter . * -^ pound. 

Lime, elc A poiniJ- 



Goals' milk, 80 pans en 
Cows' milk, B3 ports CB! 
Human milk, 33 paxtt ce 



29 butter. 



Butter and sugar warm the system ; the c: 
resenting the cheesy portion of milk, supplies strength 
and repairs the waste; hence the young of animals, be- 
ing obliged to use their limbs so much earlier than 
children, must have more caseine to repair the greater 
waste made by the necessity of a greater amount of 
effort needed for their out-door life and various neces- 
sities peculiar to their state and condition. 

So. vn. 
In the following table is given the proportion of nu- 
tnment and the proportion of fuel in a given quantity 
of food: — 

Uilk contains c 



Oalmeal cc 
Barley con 



IB proportion of ootrimont, S of fuel. 
10 proportion of nutriment, 2^ of fuel. 
Ls ono proportion of nutriment, 5 of fiid. 

ono proportion of nutriment, 7 of fud. 

one proportion of nutriment, S of ftul. 
1 one proportion of nutriment, 9 nfliiel. 
le proportion of notriment, 10 of fiisl 
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Eminent physiological investigators have found that 
the amount of food daily necessary to keep & person in 
health must he enough to yield four thousand one hua 
dred grains of carbon, and one hundred and ninety 
grains of nitrogen; counting seven thousand grains 
avoirdupois to one pound, it is possible for s. person to 
live in health on an amount of food which would yield 
a little over half a pound of nutriment, not counting 
the water drank, or the air breathed. 

Dr. Edward Smith, of London, says that the amounts 
required for sustaining health, are for an 

Gnliu ot CuboD. QnJsB of NItncen. 
Adnlc ffomim, 3900 IBO 

Adult man, 4300 300 

Average odolt, 4100 190 

These proportions would be obtained in about two 
■nd a quarter pounds of good wheat bread. On this 
foundation the following interesting table has been pre- 
pared. The coat is in English money, and at English 
prices ; multiplying the English penny by two wOl give 
very nearly the price in our gold and silver. 
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No. S. — NUTRITIVE VALUES OF FOOD. 



'Gnlntiw Pouod. 



B*eondi flooi 
PeailbirLBr 

BuCUci^'lk'.. 

BUm chHM! 
Bulloch fl' 11* 

Fmh'porii'. 

Dripping — 

L.rf*, ".'.'.'. '.' 
Bait butUi- 



Qnlu Ibr One Wnilj 




, I 

i, 



No, XI, — FLODIi TABLE. 

BRAN BRE&D, AND WRITE WHEATEN BREAD. 

Vrgtublg FMd Poanili per Bmbel. Amoont of imcogm. Wnenl Mutter 
FiaQ flour, G6 1.70 0.71 

SccoDdg, 5B 1.86 0.99 

Sliurps, 2G Z.4U 2,90 

Fine Pollards, Ifi 2.*3 6.00 

Bran, 13 2-40 7.00 

Much has becD s^id of the superior healthfulness of 
brown bread over white, aud still the masses will use 
the whitest flour they can get. The writer knows a 
very wealthy owner of flour-niUls, who, from principle, 
it&es bran bread on his family table, but supplies the 
whitest flour to his servants, otherwise they would not 
live with bim a week. Is the instinct of the servant 
nearer right than the intellect of the master? 

From the above table it will be seen that a bushel of 
bran bas nearly seven times as much mineral matter as 
a bushel of fine flour. It is this mineral matter which 
mainly gives strength to the bones, and beauty and last- 
ingness to the teeth, and vigor to the brain, and power 
to the muscles ; that is, thU mineral matter, or " ash," 
utilizes the nitrogen and the carbon derived from our 
food. But investigation shows that lialf of the bran is 
indigestible, even if passed through half n dozen ani- 
mals in succession ; secondly, it is so irritating, by ita 
jagged pointe coming in contact with the delicate coat- 
ing of the bowels, that it forces the food through the 
alimentary canal in healthy persons before it is fully 
digested, hence causes waste. Hence, as was said in a 
previous page, it is beneficial to those whose bowels are 
too slow, constipated ; and tho caution was there given, 
IT 
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llbASu and Malnrta both mean a bad atmosphere, 

bm Miasm is applied to a particular iind of air; it 
means literally an " emanation,'' something rising up 
from the gronnd, as fog is seen to do sometimes from 
the water. This emanation is invisible, and so impale 
pable that no chemist has ever been able to detect its 
presence in a Imttle of the air taken from the mias- 
matic districts. Still its laws have been determined 
with remarkable precision ; and aa this miasm is be- 
lieved b}' Rcicntilic men to be the cause of almost every 
disease which falls upon communities, — from Asiatic 
cholera and yellow fever down to iuterraittents, ague, 
and similar maladies, — it will be seen at once of what 
incalculable importance it is that its laws should be 
known, and human conduct adapted thereto. It would 
require too much space here to do more than succinctly 
announce the laws referred to. not even attempting 
Bome apparent contradictions. The whole subject, how- 
ever, is fully discussed in the Congressional reports of 
the Department of Agriculture for 1865, as prepared 
for " Hall's Journal of Health," Volume Sill., in an 
article on the proper location of farmers' houses, city 
dwellings, etc. 

Miasm arises from decaying leaves, wood, and other 
r^etable matter found in flat lands. Moisture and a 
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beat over eighty degrt 
existence. The perio 
the hours including su 
sixty degrees and und 
face of the earth, so th 


es Fahrenheit are essential to ifil 
ds of its greatest malignity are ■ 
arise and sunset. A cool aif of ■ 
r causes it to settle on the siir- 
at it is breathed into the iMgs 

blood, causing death within a 
gestive and other malignant fe- 
i, beat antagonizes it, by nrefF- 

sending it upwards towards the 

breathed. 

n always be prevented in two 

gue, all classes of intermittents, 

3uld be swept from the worli 

ere taken to eat a hearty meal 

by taking a good warm break- 
doors in the morning, in warm 
aper before simdown. Second, 
e in the family room, half an 
d sunset, in warm weather, to ■ 

most suitable arrangement foiH 
for affording the most cheerfbl^ 

all seasons, being the Low 
nd Sons, of Philadelphia, as it 


f 


and poisons tlie whole 
week sometimes, of con 
vers. On the other han 
iDg the atmosphere, and 
sky, where it cannot be 
Miasmatic effects ca 
ways ; hence fever and 
are preventable, and c 
First, If precautions w 
before exposure to it, as 
fast before going out-of 
weather, and taking su 
By kindling a lively fir 
hour before sunrise an 
bum for an hour; the 
this purpose, as well as 
and healthful heat for 
Down Grate of Dixon 



is equally adapted to the burning of wood, peat, coke, 
or hard or soft coal. 

Later and more minute investigations hy Dr. Salts-d 
hury, of Chicago, seem to show that tbe deleterious iii>B 
gredient in a miasmatic atmosphere is a living thing) ' 
possessing animal life ; while a lady presented a paper 
to the French Academy about the same time, describing 
it as of a vegetable character, — agreeing, however, i 
one thing, that the origin was from decaying vegetablsJ 
matter, requiring moisture and heat for its existence. 



ODT-DOOK EXERCISE. 

A siN'Qi.E Tact has been communicated to the author, 
sioce the preceding pages were written, illustrating the 
value of out-door exercise in diseases more serious than 
any which have been named. It is earaestly hoped the 
recital about to be made, with a similar one given as 
having occurred many years ^o, as confirming the 
truth of the more recent one, will make a deep impres- 
sion upon every reader, whether the " symptoms " are 
present in his own person, or in that of some one over 
whom be possesses influence or exercises authority. 
The letter, being from a clergyman, is reliable and con- 
Bcientiously accurate : — 

" Five years ago, my friends believed me hopelessly 
gone in consumption. I was wasted away to a mere 
skeleton ; had to give up my church. From one hun- 
dred and fifly-two, my standing weight, 1 dwindled 
down to one hundred and eighteeti, and remained at 
that point for about two years. I sent for the book on 
' Consumption,' read it, and, with an energy bordering 
on desperation, set about tlie method recommended in 
that work. There was but little change for a few 
months, but gradually I began to mend. Now I weigh 
one hundred and fifty-four pounds, and for eighteen 
months have been travelling as a missionary. My av- 
erage travel per week, on horseback, is one hundred 
miles. I have nut, in all that time, failed to fill my ap< 
pointments in consequence of bad ' weather.' 

"Novenibtr II, 18611." 





"Edenton, Kobtb Caroum^, Febmnj, Q 
"IMlPkiho, PBll.ADai.PHu: 

"Dbar Sra, — III the month of April, 1813, i 
having been extremely reduced by an attack of bilious 
fever. I wns seized with a cough, which continued, with 
great obstinacy and severity, until the month of No- 
vember, when decided symptoms of phthisis (consump- 
tion) began to make their appearance. I had evetj 
evening au exacerbation (recurrence) of fever, pre- 
ceded by chilliness, and succeeded by copious perspira- 
tion. My cough began to be less painful, but was at- 
tended with an expectoration of mucus, mixed with pas 
(yellow matter). Before this complaint came on me, I 
had accepted a surgeon's commission in the array, and 
was stationed at Tarborough, about seventy-five miles 
from this place. In the month of December, the part 
of the regiment which had been recruited then having 
been ordered to Salisbury, it became my duty to repair 
to that place. 

" Accordingly, about the middle of the month, in the 
situation I have described, I set out on my journey. 

" In two days I reached Ealeigh, without having ex- 
perienced any mateiial change in the symptoms of my 
complaint. During my stay in Ealeigh, the disease in- 
creased every day, so that J was obliged to remain 
there nearly a week, at the expiration of which time I 
had almost determined to retrace my steps, return 
!, and take my station among the forlorn and de- 
Bpairing victims of this unrelenting malady. 

" But reflecting deeply on my situation, and recollect 
Ing that scarce a patient in a thousand had been known 
to recover from the disease after having tjeen confined 
to bed by it, I was resolved to resume my journey, and 




h) reach the place of desUnation or perish on the road 
It will be impossible for me ever to forget the effort 1 
had to make in pursuing this resolution. On a cold 
and blustering morning about the 20th of December, 
weak and emaciated, having been literally drenched in 
perspiration the night before, I ascended my gig and 
proceeded on my journey. The first part of my ride, 
Ellis day, ivas excessively irksome and fatiguing. Every 
hovel and hamlet on the road seemed to invite me to 
rest, and to dissuade me from the prosecution of my 
undertaking. Often and anxiously did I wish tliat my 
disease had been of such a nature as to allow me to 
indulge in the inclination I felt to desist from motion. 
But I continued my ride for three hours, when Kound 
it necessary to stop for a little refreshment. While 
dinner was preparing, I lay down on a bed to rest. It 
was, perhaps, an imprudent act Never was a bed so 
sweet to the wayworn and exhausted traveller as was this 
to me. I lay on it for an hour, wrapped, as it were, in 
elysium. When summoned to dinner, though sleep was 
fast stealing on me, and inviting me to be still, I arose 
and attended ; and, alter having made a very moderate 
meal of very common country food, I resumed mj ride, 
and at night, about half past six o'clock, arrived at Hills- 
borougli, which is distant about thirty-six miles from 
Raleigh. The inn to which I had been recommended 
was unusually crowded ; and I had to accept of a room 
that was out of repair, the window-sashes rattling in their 
casements, and the wind passing through the sashes in 
several places. In such a chamber, at such a season, 
nnd in the situation already described, was I quartered 
for the night To my surprise, however, I had a better 
night's rest than I hod bad for several weeks, and less 
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perspiration, and coughed leas than I had for fl mmft 

" In the morning, considerably refreshed, I proceeded 
on my journey, and travelled in a fcggyi misty atmos- 
phere full forty miles i the next day about ihirtj-fi'e; 
and on the fourth day, about twehe o'clock, I amved 
at Salisbury. On my arrival, I heard it mentioned *s a 
matter of astonishment, that a man in my situation 
should think of travelling in the cold and inclement 
season of winter ; much more astonishing that I should 
venture to approach the moimtains at such a period. 
But I had taken my resolution, and was delenmned 
never to relinquish it while I had power to walk or ride. 
The regiment to which I was attached was encamped 
about four miles from the town of Salisbury. To this 
place I tasked myself to ride twice every day, a du^I 
regularly performed in the coldest weather until I left 
the service. 

" Early in January the officer in command received 
orders to repair with his regiment to Canada. While 
preparations were making for that purpose, believn^ 
that such a climate would be too severe for me, and that 
J must of course soon cease to be useful to the Govern- 
ment, I addressed a letter to the Secretary of War. solic- 
iting permission to retire from the army. This request 
was promptly and kindly granted to me. In February, 
1818, I commenced the practice of my profession again 
in this place, and continued to attend to the most la- 
borious duties of it at all times of the day and night, in 
rain, hail, snow, storms, and sunshine, whenever I waa 
called on, for eighteen months. 

" At the end of that time. I had lost my hectic fever, 
night-sweats, purulent expectoration, and my cough had 





cise, and that I generally coughed less while ridisg 
than at anj other time. The hectic paroxysm was geo. 
erally iDterrupted and sometimes cut short by a bard 
ride ; and often, very often, during the existence of my 
disease, have I checked the exhausting flood of perspi- 
ration, and renewed my strength and spirits, by turning 
out of bed at midnight and riding a dozen miles or 
more ;. many a time, too, huve I left my bed in the earij 
part of the night, wayworn with cougliing, restlessness, 
and sweating, for the purpose of visiting a patient, and 
after having rode an hour or two, returned home and slept 
quietly and refreshingly for the remainder of the night 
" Another thing which I remarked in the course of 
my experience in the disease was, that some of the most 
profitable rides I ever took were made in the coldest 
and most inclement weather (air dense and plenty of 
oxygen for assimilation), and that scarcely in any situ* 
ation did I return from a long and toilsome ride with- 
out receiving a sensible amendment in all my pulmo- 
nary complaints. In short, sir, were I asked to state in 
a few words the remedy which rescued me, I should say 
it was a life of hardy exercise, and of unremitting toilt 
activity, and exposure. With pectoral medicines, or 
those articles or compositions denominated expector> 
ants, I seldom meddled in my own case ; without opium, 
which from a constitutional peculiarity I have not been 
able to take for many years, I found them too debili- 
tating; and with it, had I been able to use the article, 
I should not have been disposed to take them, lest their 
e£fect in disposing to rest and inactivity might have 
operated against the course I had prescribed for myself 
nd from which I expected relief. 
"It remains for me to mention another agent which I 
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I think excited a very curative influence upon my dis- 
ease, and that is singing. In first using this remtdy, it 
was my custom to sing in a low tone, and not long at 
a time, so as not to occasion much puhnonary effort. 
But by degrees I became able to sing in the most ele- 
vated tones, and for hours together, allowing myself 
only such intervals of rest as the lungs required to ol>- 
viate injurious fatigue. So long and so frequently did I 
repeat this act iu the course of my disease, that the ex- 
ercise of singing became so strongly associated that as 
Boon as I mounted my horse or ascended my chaise, 1 
found myself humming a tune ; and often in my lonely 
rides through the country, at late and unseasonable 
hours of the night, have I made the woods vocal with 
the most exhilarating music. Singing seemed always 
to have, the effect of clearing the bronchial passages, 
of opening the chest, and of giving a greater capacity 
of motion and expansion to the lungs. [The Doctor 
'was killed by accident, in 1850.] 

" Yours, etc., James Nokgom." 

Dr. Norcom mentions a case as having occurred in 
1810, which in. 1830, twenty years later, was wholly 
free from any dbease of the lungs. All this patient did 
was to ride ten miles a day, gradually increasing to 
twenty miles a day, and by a continuance of exercise 
was eventually restored to perfect health. All the med- 
jcine this man took was tincture of digitalis ; but as it 
b now generally conceded that this remedy is wortldess 
In consumption, the cure must be attributed to the ex- 
ercise, just as in the following case, as given by Dr. 
Stokes, whom we have personally known at his own homa 
ir Dublin, and whom we found to be, as is univenallj 
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rest gives power to work, just as the plough; 
fall comes honie almost too tired to step over his thres- 
hold, with scarcely power " to do a siugle hand's turn," 
and yet in the early monii tig he leaves his home ss 

blithe as a lark, like " a strong man armed " to battle 
with another day's toil. He wanted nothing but rest 
In such cases the stomach wants nothing hut rest; b 
stimulant is worse than nothing, hecause it gives no 
strength, any more than the lash gives strength to the 
poor dumb animal on the point of exhaustion, to make 
it go a few rods further, and yet this is what stimulants 
and tonics and mustard and pepper do for us when we 
take them to strengthen the stomach, — they destroy. 
On a kindred point the same writer gives another case 
which is full of instruction, in reference to the reniarfca 
made in the preceding pages, in connection with 
iousness : — 

" We remember a case which was cured several yi 
ago in Toledo by simply going without supper for 
ten days and keeping the skin clean by daily ablutions. 
This was a cure, for the man has not been troubled 
with biliousness since, except in a very slight degree 
during the dog-days. He continued on duty at his 
business, and took no exercise except the walk from the 
house to the office. Instead of leaving the stomach 
entirely empty, however, from dinner until the neit 
morning, he took several glasses of lemonade at supper 
time. The acid of the lemon is no doubt beneficial, for 
the bilious man craves acid. Every morning, this patient 
rose with a wonderful sense of rest, refreshment, and a 
feeling as though the blood had been literally washed— 
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breakfast and supper. He therefore said before going 
to dinner, 'I will "take "one slice of bread, one slice of 
meat, one spoonful of potato or other vegetable, and one 
piece of pie or dish of other dessert.' He knew that bis 
only hope of self-control and of cure was in respecting 
his vow, and he rigidly kept it, thus binding himself and 
battling for four or five months, at the end of which 
lime his appetite was good, eating was a positive grati- 
fication, and he was not aware that he had a stomach. 
It must he stated also that he bound himself not to eat 
between meals. One of the best and least anticipated 
effects of this course was that it secured thorough mas- 
tication and insalivation of the food, — a thing necessnrj 
to good digestion. For he spent as much time in eating 
this quantity as he would have done in eating twice as 
much, and he soon found himself instinctively prolong- 
ing the meal, and making the most of the quantitf 
which be had allowed himself," 

INSTINCT AND THE FETEB CintE. 

Mr. M, gWes another striking " case " : — 
"The most remarkable case of this instinct and ofa 
fever cure (not ' on record," for this is the first time it 
has been put on record), of which we have ever heard, 
occurred some years ago in this State. It is vouched 
for by a physician in good standing. He left a fever 
patient in the eiirly evening under the impression that 
nothing could save him, and that he would be dead by 
morning. About midnight a member of the patients 
family called him up and requested him to visit 
patient again. Going toward the house, whi 
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iv PREFACE 

favourably entertained, with the result that since January ist, 
i()rr, I, with the co-operation of five assistants, have been 
dovyting myself exclusively to the study of human nutrition. 

The. somewhat polemical nature of the book arose from the 
fact that it was issued partly as a challenge. It was written 
at a time when feeling was running very high here in Denmark, 
and I was the subject of violent abuse. Were I writing the 
book at the present day, now that my views are well on their 
way to recognition in my native coimtry, it is very probable 
that the tone of it would be more subdued. 

The present edition, containing certain alterations and 
additions, was prepared in 1912. The additions, etc., are the 
result of the special investigations carried out by me in my 
laboratory in Copenhagen, experiments which I could not 
have accomplished at the time the original edition of this 
work Mras taken in hand. 

Although this book is necessarily scientific, I have tried 
to explain myself in a way which may be understood by 
any intelligent layman. The book, upon its appearance in 
Denmark, attracted great attention, and excited as much 
interest among the general public as among members of the 
medical profession ; and I venture to express the hope that a 
similar reception will be accorded its appearance in the EngUsh 
language. 

M. HINDHEDE. 
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; A BIOGRAPHICAL NOTICE OF DR. HINDHEDE 

f Dr. HiNDHEDE was bom on February 13th, in the year 
^862. His father, who is still living, being now in his seventy- 
seventh year, was a farmer in West Jutland, Denmark. Devot- 
ing himself assiduously to the active manEigement of his pro- 
perty, he succeeded in the course of forty years in redoubling 
its value many times, and was thus in a position to give his 
children a first-class education. Nevertheless, Dr. Hindhede, 
during childhood and early manhood, was accustomed to a 
most frugal way of hfe — ^as narrated by himself in Chapter II. 
of this work ; and, as he remarks, it was observation of the 
wonderful working ability of the West Jutland farmers which 
first set him in opposition to the claims of the advocates of 
so-called " strength-giving " foods. 

Dr. Hindhede became a medical student, and passed his 
final examination in 1888, gaining distinction by securing the 
highest honour (Laudabelis prae ceteris) which has been gained 
at the Copenhagen University since 1847. 

It was the desire of his tutors that he should remain at the 
University ; but Dr. Hindhede had other views. Even while 
yet a college student, he had begun to conceive doubts con- 
cerning the truth of certain teachings. He left Copenhagen 
and set up in practice for himself among the fai"mers of 
Jutland, continuing with them for twenty years. 

But, meanwhile, two years after obtaining his degree, he 
had been appointed chief physician to the newly opened 
hospital in the town of Skanderborg. Here he found himself 
ever more in confhct with established medical treatment, 
and also, in some measure, with the too frequent, as he felt 
convinced, surgical use of the knife. It must be understood 
that he had by no means thrown in his lot with the modern 
nature -healers, whose fundamental doctrine is the rejection 
of medicine, operations, inoculation, etc. Dr. Hindhede was 
one of the first doctors in Denmark to adopt antidiphtheritic 
serum treatment. 

It was not long before he became interested in the great 

P.N. b t 
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uihI niipMi (aiil (|iu ^tiiUi of nutritii)n, of both man and animals. 
Apj'lyiiiK IiiiiimH ililimntl\- to iisranli in this held, he came 
in Ihi i tiiii lii-iion liiat the value of protein as a food had been 
iHiHh iivarruted, uiul that man, as well as animal, could very 
W^W live on half the amount of protein prescribed as necessary 
Uy accepted scientific authority. He induced many farmers 
Ui f<3|id their cattle in accordance with his views, with most 
ti«.tit>f Victory ri^>iult»4 from both hygienic and economical stand- 
pMUUt)' The ctiujietjuence of which was that the Committee 
mI AtsriciUtvue petitioned the Danish Government to provide 
|)|, lliudhede with the means to devote himself entirely to 
t>f:ip|Uirtr reiiearth, The Ciovernment granted the petition, 
with ihe rettiilt that \h\ llindhede resigned his practice, and, 
tJlIM e Jrtiumry XM, ii)ii. has been installed in a laboratory of his 
MWH \\\ CopeuhuKen, The laboratory, which is exclusively 
rif^VMie^l Im espeiiment and research in human nutrition, is 
♦ MMmikf^hlM iu (hat it is the fii^t and only one of its kind in 
l^iMMpe Im he opened and maintained by State aid. The 
HiHHP»MHN eKhau>iti\'e exjH^rin^ents which Dr. Hindhede has thus 
Um\ rtlile lo \uulertake Imve ciMifirmed, even more thoroughly 
Ihrtli Wrt»^ ttlllhipated, the theories which the doctor had already 
f«WII(ted MM hi^ pivvious exjXMience and observations. 

ThM pie!^ehl hook has ahvady apjxwred in Danish and in 
Oh limn Nlttloim, auil iu In^th these countries has won marked 
tm«(^Hili(ih, especially Invm nuxiical men. It is certain that 
\WVi^\' In^hne h^s this in)|HMtant question of nutrition been 
«*o UuilnUHhIy ^iul seaivhiiv^ily inwstigated; but it must be 
intiiHHlinl thrtl lew n^en have bet^n so \nv11 tittcd for the task 
tts th^ ttUlluMS who is nv»t only a man of high standing in the 
ttlt^dlcttt piolfrssloti* but iUie who throughout his life has 
dt^Vdted hhtt!»rlf with untiring neal to the study of the subject. 
Petusttl of the present \\^nk will K^ evidence enough that 
Dr. Hindhede can haw left nostvme unturmxl toget at the truth. 

That thi^^ volume will not only pixne of the greatest assist- 
ance to medical praetitionei^ lH>th in pi\>phylaciic and thera- 
peutic treatment, but that its apivaranoo will go far to 
provoke a general and bi^neticiul rv^form of our nutrition, is the 
confident prediction of the publisliers. 

THE TRAXSL.\TOR. 



PROTEIN AND NUTRITION 

AN INVESTIGATION 
CHAPTER I 

PROTEIN, FATS AND CARBO-HYDRATES (SUGAR 

AND STARCHES) 

are the principal forms of our food material. They are com- 
posed essentially of the following elements : — C (carbon) ; 
H (hydrogen) ; O (oxygen) ; N (nitrogen) ; and S (sulphur). 
The two latter substances are found only in protein. The 
proportions are as follows : — 





C 


H 





N 


S 


Protein 


53% 


7% 


22% 


16% 


2% 


Fats . 


76% 


12% 


12% 






Carbo-hydrates . 


40% 


7% 


53% 







The first three of the above elements leave the body as 
carbonic acid (CO2) and water (H2O) ; and as the fats and the 
carbo-hydrates contain nothing else but these three elements, 
it is said that they are entirely consumed within the body. 
The same appUes to the sulphur contained in protein, which 
leaves the body per the urine as sulphuric acid (H2SO4). 
Nitrogen, however, leaves the organism mainly as urea 
(CON2H4), which is capable by combustion of developing a 
considerable amount of heat. It is customary nowadays 
to calculate the value of our food-stuffs in calories ; i.e. 
heat-units. One calory is the quantity of heat required to raise 
one kilogram of water to 1° Centigrade. 

By combustion of a portion of any food-stuff in a special 
apparatus (the Bomb-Calorimeter) , and calculation of the heat 
thereby evolved, the nutritive value of the food can be ascer- 
tained. It is presumed by this that the nutritive value is 
in accordance with the heat energy. But it is certain that 

P.N. B 
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no one will be prepared to maintain that the value of a food 
can be determined solely bv means of the calorimeter. The 
gross value may indeed be estimated ; but the net value is 
only to be arrived at when it has been ascertained how many 
calories go to waste with the faeces and urine. Stohmann 
and Rubner * give, for pure animal protein, fats and starches 
(as the result of experiments on dogs), the following figures per 
gram of dry substance : — 





Gross. 


Net. 


Protein 


5754 cal. 


4-424 cal 


Fats 


9423 „ 


9*423 „ 


Starches . 


41^6 „ 


4116 „ 



As a mean estimate of human nourishment derived from 
ordinary mixed diet — averaging the net value of one gram 
of substance — Rubner gives the following figures : — 



I gr. Protein 


4'i cal. 


I gr. Fats 


9-3 ., 


I gr. Carbo-hydrates . 


4-1 ». 



The last figures are now almost imiversally employed 
whenever the caloric value of a food-stuff is to be calculated. 
If these figures be applied to the old diet-standard of Voit (118 
grs. protein, 56 grs. fats, and 500 grs. carbo-hydrates) for an 
adult, energetic man, we have the following : — 

Protein . . 118 x 4-1 = 483-8 cal. 

Fats . . . 56 X 9-3 = 520-8 „ 

Carbo-hydrates . 500 x 4*1 = 2,0500 „ 

Total — 3,054*6 cal. 

Three thousand calories, therefore, are usually cited as a 
convenient standard for an adult man of ordinary occupation. 
While at leisure, about 2,000 cal. would suffice ; but during 
strenuous employment one would require from 4,000 — 5,000 cal. 

* Rubner in E. von Leyden's "Handbuch der Ernahrungs. Therapie/' 
Berlin, 1897, Vol. i, p. 31. 
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PROTEIN, FATS AND CARBO-HYDRATES 



Now, everybody is agreed that the proportion of alligation 
of the three forms of food is not exactly equivalent. Either 
the carbo-hydrates or the fats may serve, to a large extent, 
as a substitute, the one for the other ; and it is also possible, 
theoretically, at least, to employ protein in the place of the 
fats and carbo-hydrates — practically, it is, of course, not to 
be accomphshed ; for to produce 3,000 cal. by the consump- 
tion of lean meat, about 7J lbs. would have to be eaten — 
but protein cannot be entirely replaced by the fats and carbo- 
hydrates, either in theory or in practice. 

The tissues of the body are constructed essentially of 
albuminous substances ; and as the cell tissues are being 
incessantly destroyed, a continual reconstruction of them must 
also be taking place. But this reconstruction cannot result 
from the fats and carbo-hydrates alone ; obviously, the accom- 
pUshment of this depends also on substances containing nitrogen , 
i.e., protein or nitrogenous compounds {amides, etc.). But 
how much protein is necessary as a minimum ? And how 
are we to determine that minimum ? These are the great 
and much-debated questions with which it will be the chief 
purpose of this book to deal. 

If for no other reason than that of economy, it is generally 
conceded that it is unpractical to make use of more protein 
than is necessary for the maintenance of the body in full 
health and vigour. As we shall see hereafter, the richly albu- 
minous food-stuffs are by far the most expensive, and it is, 
therefore, sheer extravagance to squander the housekeeping 
money on a superabundance of protein. 



CHAPTER 11 

PERSONAL EXPERIENCE 

More than twenty years ago I learned from the late Prof. 
Panum, of Copenhagen, that 4-2 ozs. (120 grs.) was the smallest 
amount of protein which would suffice an adult, vigorous man. 
It would not do to depend on the vegetable kingdom alone for 
this amount, because vegetable protein is too difficult of 
digestion, and too large quantities of vegetable food-stufEs. 
relatively poor in protein, would have to be consumed in order 
to obtain the required amount of protein. For this reason the 
necessary 4*2 ozs. should be drawn, to a certain extent, in 
equal measure from both the vegetable and animal kingdoms ; 
and thus it was that our attention was directed to the supreme 
importance of meat. 

This doctrine took me by surprise. I was bom and reared 
in simple circumstances in West Jutland ; and during the first 
sixteen years of my life my fare had consisted of milk-porridge 
and beer-soup for breakfast ; thick slices of bread, sparsely 
buttered, with very thin slices of meat, or with none at all, 
for lunch. Dinner began with porridge, milk, cabbage and 
pea-soup, followed by potatoes and bacon, fish at times, 
meat very rarely, and tiien only in very small slices, while 
there was no lixnit to the quantity of potatoes provided. In 
the afternoon we had a meal of bread and butter, as in the fore- 
noon; and in the evening "sour porridge" — groats cooked 
with large barley corns in buttermilk — ^an excellent dish, 
and relished by most people once they have become accustomed 
to it. This very monotonous fare contained, therefore, only 
a negligible quantity of that form of food which my teacher 
held to be the most important — ^meat. I explained to my 
astonished father that all this rye-bread, as well as all those 
potatoes, meant pot bellies, flabby muscles, and, consequently, 
deficient energy. The Irish and Japanese were cited as 
deterrent examples. It was only later that I became aware 
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that the majority of West Jutlanders were, in truth, anything 
but pot-belHed ; that their energy was actually prodigious 
(working from fourteen to sixteen hours per day). The Irish, 
who are, notoriously, potato eaters, are very virile, and in 
America, where they are often to be seen serving as policemen, 
their physical appearance is very imposing. The Japanese, 
also well known as being mostly vegetarians, have proved 
themselves to possess wonderful powers of endurance allied 
l^Tvith keen mental qualities. 

To return to myself, 1 lived as a medical student in Copen- 

lagen, and prepared my own breakfast and supper. As this 
fare contained httle protein and no meat at all, I made up for 
it by dining in cheap restaurants. In such places, fortunately, 
one could choose the various courses at will. To make doubly 
sure, I would order a double portion of a main course, and 
I looked with the superior scorn of a scientist upon my 
poor, ignorant fellow citizens, who were stuffing themselves 

ith thin soups. Strange to relate, instead of becoming 

.uscular, as I expected, I grew weaker and weaker. My 
cousin, who lodged with me, and who followed me through thick 
and thin, was the first to cry halt. To my horror, he began 
to eat soups ; I held out for some time, but gave in at last. 
The demon of doubt began to torment me ; and when I had 
finished with Copenhagen, and had settled down in West 
Jutland with the intention of reforming existing conditions 
there, those connected with nutrition among others, there 
was hardly anything left of my physiological wisdom but a 
great perplexity. But no one can be a reformer who is himself 
in doubt ; and thus reformation was delayed. Then came 
vegetarianism, into the study of which I threw myself with 
eager zeal. But in vegetarianism I found too many conten- 
tions, either unproved or impossible of proof, and the catch- 
phrase " Back to Nature " I conceived to be untenable, I 
could not bring myself to recognise that, considered by itself, 
it is more natural to eat baked bread than cooked meat. Our 
teeth, to be sure, indicate that we arc fruit eaters ; but a strict 
fruit diet is unpractical for an inhabitant of the north, banished 

:om the paradise of the south. 
Finally, our kitchen-middens (domestic refuse heaps of 
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primitive peoples) do not point to any particularly marked 
vegetarianism in our ancestors. We must go right back to the 
apes, and even these, our far-away progenitors, are reputed to 
have been eaters of young birdSi to say nothing of eggs. As 
already remarked, I could not agree with vegetarianism in 
theory ; but for all that, there might be some virtue in it. I 
gave it a practical test. For one month I restricted myself to 
pure vegetarian diet ; and what is more, selected only those 
vegetarian foods as poor in protein as I could think of. I Uved 
chiefly on butter, bread, potatoes, sugar and fruit — especially 
strawberries. I wanted to find out how long I could Uve on 
such a limited quantity of protein. Of course, it was not my 
intention to prolong the r^imen until death threatened ; I 
merely wished to keep to it until I felt myself becoming really 
weak, To make more certain, I applied myself, meanwhile, to 
vigorous physical exercise, such as gardening, cycUng, etc. 
But, strange to say, no infirmity evinced itself ; to the contrary 
I experienced excellent health. I never had that feeling of 
tension and sluggishness which usually follows the consumption 
of a good beef steak. With the end of the strawberry season 
I relinquished my assimied part. But these experiments, 
which were afterwards repeated with many variations, had 
convinced me of one fact, and that was that the little story of 
the 4*2 ozs. of protein is nothing but sheer fable ; since which 
time — now some seventeen years ago — ^very little meat is eaten 
in our house — ^most days we have none at all ; and I am always 
exhorting my children to eat plenty of porridge, bread and 
potatoes, and very sparingly of meat, eggs, etc. 

We adults, as well as children, eat a great quantity of 
potatoes not only at dinner, but also at supper. In the evening, 
if there be no potato salad or potatoes served in some other way 
on the table, we are sure to hear a loud cry from the children 
present, " Are there no potatoes ? " One of the reasons why 
the potato has earned such an evil name must certainly be that 
there are so many bad potatoes on the market. Watery or 
unsoimd potatoes make a truly dreadful dish ; but good, 
soimd potatoes form, in my opinion, a palatable and easily 
digestible food which, for no reason at all, has come to be 
despised. 
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^^H My youngest daughter, who was bom after my " half- 
^^^vegetarian period," receives, according to old ideas, very poor 
and insufficient nourishment. She has never been urged to eat 
meat (many children, as is well known, have to be persuaded, 
or even forced, to take meat), and is nearly always satisfied 
with gravy and potatoes." Yet it is remarkable that she is very 
strong and well built for her age. All my children, despite 
their " improper " diet, are particularly well developed physi- 
cally ; all of them are a good deal taller than their comrades 
of the same age. In evidence of this, I will give the weights 
and measurements of my four children, without their clothes, 
taken in August, 1905, and compare the results with the scale 
of weights and measures usual with children of the same ages 
as set forth by the Danish General Medical Association. 
K^L|3'he figures refer to pounds and ounces, and feet and inches. 


|.J™ 


,.-.,„ 


Chrisliui 


.•sii 


.1-13 yrs. 


s 1 


— jpiE^™:' 


^ 




a 


»3* 




5S-a-«a-3 


? 


^^r As may be seen, the children were not only able to compete 
easily with the mean figures given for children of six months to 
one year older, but. with one single exception, surpassed the 
maximum in every case. For Karen (who is almost a pure 
\-egetarian) I had no figures for girls of the same age with 
which to draw comparison. Yet although at the time she 
was still wanting three months to complete her tenth year, she 
compares favourably in every respect with the average figures 
given for children of from twelve to thirteen years — her chest 
circumference, as a matter of fact, surpasses the maximum 
given for children at this age. It is remarkable enough that 
the child Anna, whose weight does not so markedly exceed 
that given for children of her own age, is also the one most 
partial to meat. 

■ There cannot be manv cliLlrtren in the whole of this country whn would 
b^ allowed to hve as " poorly " a.s liaren. When on a visit she has to force 
herself to cat meat, because her aunts think it so dreadful that she does not 
cat as other huma.-i beings. 
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I do not \^'ish to contend that the above proves that simple 
livin;^ results in vigorous children : but, nevertheless, it shows 
that protein-lacking fare is no hindrance to good physical 
development during childhood ; and yet it is just during child- 
hood that we place the greatest importance on an abundant 
supply of protein- 
It must be remembered that it was seven years ago when the 
foregoing was written. The ages of my children now range 
from seventeen to twenty-three years, and though I am 
personally reluctant to sound the praises of my own family, I 
may be pardoned if I mention that I have often heard from 
other people such remarks as the following : " The best 
recommendation of your ideas is that your children are so 
physically robust and mentally active." I may add that, with 
the exception of whooping cough and measles, which attacked 
them very lightly, and a sUght tonsillitis in one of them, I do 
not remember that any of my children have ever been really ill. 
(For further evidence see later.) 

I do not deny that there are many children of poor famiUes 
who have developed badly, both physically and mentally ; but 
I doubt that the cause of it is to be ascribed to an insufficiency 
of albuminous food ; rather do I hold that the evil is the effect 
of too much coffee — ^not to mention cigarettes. It is notorious 
that coffee and Vienna bread form the staple food in the back 
streets of Copenhagen, added to which it should be mentioned 
that fresh air and sunshine are known only by name in such 
places. 

On comparing the experiences related above with the results 
of experiments on patients, I gradually came .to the conclusion 
that nearly all of us more or less over-eat ourselves. It is 
certain that we could be satisfied with less aliment and particu- 
larly with less protein than we think. I have a suspicion that 
a vast number of ailments — disorders of the stomach, nerves, 
liver and kidneys, not to mention gout — are to be attributed 
simply to over-feeding. I believe that in this respect we 
physicians have done infinite harm to our patients. When all 
those dyspeptic and nerve-weary people come to us complaining 
of drowsiness, debility, general disgust with life, how often have 
we not exhorted them to eat plentifully ! *' Take plenty of 
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I invigorating food : meat, eggs, etc. ! " We sometimes recom- 

^ mend " Port wine and quinine," " Stout," or " Burgundy " to 

be taken with the food in order to help it down. But the more 

the food is thus assisted on its downward course, the weaker do 

our patients become ; while it is certain that with the aid of an 

apparent " hunger diet " we should in many an instance have 

I been able to restore them to strength. Rich meat has a singular 

I power of tempting the palate, and we are thereby induced 

I to overload our poor stomachs. It strikes me as not at all so 

I improbable that the undoubted triumphs of vegetarianism over 

I certain ailments are to be ascribed partly to the circumstance 

I that a " lentil beef steak " does not induce to over-feeding. 

My convictions are the result of many separate observations, 
I of little account when taken apart, but which assume their 
I importance when considered in combination. 

Meanwhile, I do not expect that my subjective feehngs and 
limited experiences will convince anybody, although, at all 
events, they have satisfied me. Much reading on the subject 
of nutrition must tend to inculcate scepticism. There is 

I always the question as to what is really the truth. And in the 
end a man places most faith in himself. I am convinced that 
if only my colleagues would repeat all the experiments which 
I have carried out for years past, they would obtain similar 
Tesults, and thus be brought to regard with suspicion the science 
d nutrition as it finds favour to-day, and which is based, accord- 
ing to my ideas, on over- feeding.* But as there are not many 
of my colleagues whom I could persuade to try my simple diet, 
I have decided on another plan of action. I will examine the 
old doctrines, as to how they arose and on what they are 
founded. I believe that 1 shall be able to prove that they are 
built on sand — on sand and nothing but sand. 

■ During the past few years I liave travelled a good deal, and have thus 

ne in contact with men who pose !\s experts on this subject. I have asked 

ise with whom I have been unable to agree if they have ever experimented 

n theuL-ielves, and the reply has invariably been : " No, I have not actually 

1 it myself." After such an admission, one can well imagine that their 

~"ints have little weight against that of my own seventeen years' expe- 

1 may add that those who have given the matter a practical and 

l1 test are of the same opinion as myself. 



CHAPTER 111 

LIEBIG AND VOIT 

Voit's Experiments on Dogs 

[This chapter will, I think, interest those who want to understand 
how it was that Voit came to make such mistakes as he did ; others 
may find it too technical and, therefore, tedious, wherefore, it may be 
remarked that it may be passed over without disturbing the sequence.] 

Justus von Liebig was really the first man to propound a 
theory on the importance of protein. His theory may be 
expressed in condensed form as follows : — 

" Exercise of the muscles entails decomposition of protein, 
and the only task before the protein contained in the food is 
to replace that which has been used up. Protein is the only 
tissue-building material, and the katabolic product of the 
protein — ^the urea — ^is the measure of the metabolic change. 
The carbo-hydrates and fats, by union with oxygen, supply 
heat. They are only respiratory foods (fuel)." 

Thus to protein was given a pre-eminence which, despite 
criticism and change, it has never since lost. It is as if Liebig's 
spirit still hovered near, and although Voit criticised Liebig 
in much, it would seem as if he could never free himself from 
his forerunner's exaggeration of the value of protein. The 
practice of estimating by the urea the quantity of protein used 
up, or katabolised,* has continued unchanged to the present 
day. 

* Experiments in protein metabolism are always carried out, not to deter- 
mine by chemical analysis the amount of protein itself, but that of nitrogen 
present in the aliment, faeces and urine. As it is presumed that protein 
contains i6 per cent, nitrogen, by multiplication with the factor 6^ it is 
calculated how much protein the quantity of nitrogen discovered represents. 
In this manner various nitrogenous compounds are reckoned as protein. 
There are many low compounds in food-stuffs and the faeces ; but in urine no 
albumen at all is normally present, only urea, uric acid, etc. For practical 
reasons it has been found convenient to designate the quantity N (nitrogen) 
X 6J as " calculated protein." And as it is reckoned that " flesh " (lean 
muscle-tissue) contains 20 per cent, protein, the amount of " flesh " which 
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According to Liebig's theory, protein katabolism must be in 
[ accordance with the expenditure of muscular energy, the 
I amount of which may be estimated by the nitrogenous secre- 
tion in the urine. But as soon as experiments in metabolism 
were begun, it became evident * — probably to the great surprise 
I of physiologists — that protein katabolism during rest and 
I during work was exactly the same. Liebig's theory must 
I have collapsed in face of this fact had not he himself and his 
I foUowers.t Lehmann, Frerichs, Bidder and Schmidt, modified 
I the theory to the extent that katabolism of protein that is 
i really necessary for use is always in accordance with the 
y expenditure of muscular energy ; but if there be a surplus, 
r this is consumed in the same way as the fats and carbo-hydrates, 
Lrelatively without profit. There ensues, rather, so-called 
"luxus consumpiion." 



■ the subject of experiment (man or animal) is saitt to have gained or lost, is 
calculated by multiplication oi the protein by five. Thus the nitrogen is 
translated into "calculated flesh" by inultipiication with 6^ x 5 = aij. 
Now, there is no object in allowing oneself to become confused by all this 
talk about gain or loss of fiesh. That a man has lost ^o grs, of nitrogen is 
a long way from saying that he has actually lost 1,561 grs. of muscle-substance. 
It is mote likely that the " circulating " protein in the tissues has decreased. 
The conception that it is flesh — the valuable muscle-substance itself — that 
has been lost, has been the cause of dreadful alarm at the loss of even a trifling 
amount of protein. In reality, it is rationally conceivable that a loss — 

I small and of short duration, at least^ — of protein may be beneficial in certain 

^Circumstances ; while larger and prolonged losses must, of course, he harmful. 
To ascertain, therefore, whether the individual experimented upon is in 

r nitrogen equilibrium on a particular diet, the amount of nitrogen present in 

' the aliment, faeces and urine has to be determined. If the sum of the nitrogen 
present in the dees and urine be greater than the quantity in the food, it is 
said that the individual shows a minus balance ; i.e.. tiiat he is " losing 
flesh." Furthermore, Voit does not reckon exactly according to the above 
given (ormul;e. Instead of N x 6J x 5, he calculates thus : N x 7 x 42 = 
29'4, Unless this in Ivime in mind, Voit's figures mil be found to disagree 
■with those of the present day. As has been already mentioned, in many 
food-stuffs a large part of the con tamed nitrogen (about one- third in potatoes) 
proceeds from low compounds— amides : thus, in reality greater mistakes are- 
made when using the formula N x 6J = protein, especially as the opinion has 
hitherto been held that the amides cannot replace protein. 

By revision of the (.German experiments I arrived at a directly opposite 
result (M. Hindhede. "Feeding of Milch-cows," in " Milch wirtschaltliches 
Zentralblatt," Leipiic, 1906, Vol. 2. p. 67) ; and now, in 1913, it is generally 
acknowledged that the amides are able to replace protein. 

* G:>nceming Voit's experiments, referred to in this and following instances, 
information may be obtained from several volumes of the " Zeitschrift filr 
Biologic." especially Vols. 2, 3, and 4, in which will be found his celebrated 
experiments. Subsequent volumes are mostly polemical. 

t Literary examples will be found in Voit. " Physiologic des atlgemeinen 

t Stofiwechsels," Hermann's " Handbuch der Fhysiologie," Leipzic, l88t, 

rVol. 6, I„ pp, 169 fl seq. 
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Upon this expression Voit threw himself with the greatest 
ardour. His catch-phrase was: "There is no * lux us con- 
stimption.' " And although it is quite certain that there is 
some truth in the designation, Voit, thanks to his authority and 
superiority in debate, succeeded in quashing the idea for some 
considerable time. Voit's argument against *' luxus con- 
sumption ** appears to me to be very interesting and instructive, 
wherefore I reproduce it here at some length. 

According to the theory of " luxus consumption,** the 
protein katabolised during starvation must serve as the 
standard for the quantity of protein required. If this actually 
necessary decomposition was always in accordance with the 
work done, it is obvious that, if a human being or an animal, 
deprived of protein, perform a certain amount of work, it would 
entail the loss of an amount of flesh-substance from the body 
of the individual demanded by the energy expended. How 
much flesh-substance has been consumed is ascertained by 
measuring the nitrogen secreted in the urine. By this means is 
obtained the exact quantity of digestible protein that must be 
supplied in the aliment. To supply more would be extrava- 
gance. This theory, derived from the " luxus consumption ** 
theory, that the protein katabolised during starvation should 
be taken as the standard of what is needed, Voit attacked with 
might and main. He professed to be able to prove by experi- 
ment that a dog, losing 

190 grs. of flesh-substance in a state of starvation 
requires at least 

500 grs. of meat in its food to maintain protein-equilibrium ; 
and if at another time it loses 

170 grs. of flesh-substance during starvation 
it requires at least 

400 grs. of meat in its food for its proper maintenance. 

Hereupon Voit established the rule which he was for ever 
defending: "The quantity of protein necessary for mainten- 
ance is (with dogs, at least) no less than two and a half times as 
much as that consumed during starvation." That this rule 
is false we shall, later on, prove overwhelmingly. But Voit 
was by no means content with this extravagance. Thus, he 
is able to maintain a dog (dog A.) in equilibrium on 500 grs. of 
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I meat as a minimum. But the same dog can also be brought 

I Into equilibrium with 2,500 grs. of meat as a maximum, 

I Between 500 and 2,500 grs., equihbrium can be estabUshed at 

I any and every point. The dog katabohses 190 grs. in a state 

I of starvation ; but 500 grs. is obviously not " luxus," because 

1 they constitute the minimum necessary supply for mainten- 

I ance of the equilibrium. But, says Voit, with astounding 

I assurance, neither are 2,500 grs. " luxus." The 2,500 grs. 

1 are just as necessary as the 500. Thus if, after the 2,500 grs., 

J the dog be given only 2,400, it wiU lose protein for a time until 

I it comes into equilibrium again at a lower protein level. A 

I high protein equilibrium demands a rich supply. Voit com- 

[ pares the situation with that of hre in a stove. By continual 

I increase of the fire by the addition of fuel, the heat rises ; then 

I when the fire is very fierce, it is only possible to maintain it at 

I that level by an incessant supply of fuel ; if less be laid on, the 

fire will abate. Finally, equilibrium can be established at a 

lower stage of heat. Can it be said, therefore, that it is luxury 

to build up a big fire ? Certainly not. It is not extravagance 

or luxury to build up a big fire in the stove if it be needed to 

warm the room, any more than it is extravagance to pile on 

fuel in the fire-box in order that a locomotive may keep up a 

high steam-pressure. On the other hand, it is extravagance to 

I make a big fire when no warmth is required, or when full 

L steam-pressure in a locomotive is not needed. Voit concludes 

[ as follows : — 

I " Frerichs quotes an observation by the historian, von Miiller, to the 
' effect that freedom thrives where cheese is made ; or, in other words, 
where plenty of protein is eaten. The adherents of ' luxus consump- 
tion ' must, in conformity with his views, declare freedom to be 
a luxury." 
Voit's opponents were disarmed by his brilliant eloquence 
I and ponderous polemics. I find it interesting to note how a 
I pre-eminently gifted man can secure recognition, through 
L several decades, of a false doctrine. One would really think 
I that Voit's own discovery— that muscular work does not in- 
I crease protein kataboHsm — would have dealt a mortal blow at 
I the views expressed above ; but Voit contrives to evade 
I" responsibility by the following argument " : — 

L • " Zeitschriit fiir Biologic," Vol. 3, p. 33. 
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" Katabolism in the cells ensues in the same way whether the indi 
vidual be working or not. A rich supply of protein means merely 
that plenty of work can be accomplished. Strenuous labour demands 
powerful and well developed muscles ; or, in other words, a high protein 
level. ■ Therefore (and not because protein is broken down to a certain 
extent by work), for protracted, arduous labour a rich supply of protein 
is necessary." 

Voit puts it thus : a rich supply of protein = a high protein 
level = powerful muscular strength. It only remains to inquire 
whether this comparison is correct. At least, it ought to be 
proved. But Voit does not worry himself about proof. 

What is still to be proved is taken as estabUshed fact. 
Voit drew right away from Liebig, but his footsteps were 
dogged by that Uttle imp — over-estimation of protein. Voit 
did not care to break with the attitude of the time, and the 
watchword in his day was Protein. It is interesting to 
observe how Voit himself had some idea whence would 
come the deadly blow at his teaching. As a precautionary 
measure, he sought to avert the stroke by the following 
argument : — 

" One might suppose that, such a quantity of meat (2,500 grs.) being 
absolutely necessary for the greater abundance of protein in the body, 
a part of it might be replaced by the fats and carbo-hydrates without 
any consequent loss of flesh-substance. This, however, is not possible ; 
I will prove, indeed, that fat can be substituted for a certain amount of 
protein, and that the body can be as well nourished for a time with a 
small quantity of meat and fat as with a large amount of meat alone ; 
but if much meat has been previously supplied, the loss of flesh-sub- 
stance is not arrested by the addition of fat or carbo-hydrates to a 
smaller allowance of meat ; thus, for the maintenance of a high protein 
level which has been attained purely by means of meat, meat alone 
will suffice ; no non-nitrogenous substance can take its place. 

" I will append a few examples in support of this (the figures refer to 

Dog a. — Experiment No. 29. 
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H " Whereas in ordinary conditions, therefore, in the case of dog A., 

■ the intake and output of nitrogen, on 400 to 700 grs. of meat with 

additional fat and carbo-hydrates, are able to balance, it loses, after 

a previous rich meat diet, a considerable quantity of flesh before it 

comes again in equihbrium." 

From these and several similar arguments Voit arrives 
at the definite conclusion that " there is no such thing as 
luxus consumption." He introduces examples to show that 
rabbits and oxen always secrete more nitrogen while feeding 
than in a state of hunger ; and ends by saying : — 



¥ 



Likewise is it known that a man on 
iT secretes a mere 18 grs. of urea (= 
' calculated protein ') as he does when in : 



i. satisfactory sustaining diet 
8-4 grs. nitrogen = 5^-5 grs. 
state of hunger." 



At the proper moment .we shall prove the falsity of this 
assertion. Indeed, my greatest surprise has been to discover 
liow groundless and untenable Voit's assertions are. 

It is easy to understand how he arrived at such wrong 
conclusions, if we take into account the limited ability of the 
organism to store protein, and the fact that the protein intro- 
duced, or already present, must be consumed and secreted as 
quickly as possible — generally within a few days. For instance, 
if we were to give a man 100 grs. of digestible protein per day, it 
appears to me — purely projectively — that, on the first day 
70 grs. would be kataboUsed ; on the second, 20 grs. ; and 
on the third, 10 grs. If 50 grs. be given, the quantities kata- 
bohsed per day would be 35, 10 and 5 grs. ; with 200 grs., 
140, 40 and 20. Then, after allowing our man to starve for 
three days, if we were to give him 100 grs. during the first 
three days, 50 during the next three days, and 200 grs. during 
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the following three days, we might draw up the ensuing table 
of results : — ■ 
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It may be seen that in 100 grs. equilibrium is established 
on the third day. On the fourth day the output is down to 
50 grs., and there is a minus balance. The man intakes 50 grs. 
and katabolises 65 grs. ; that is to say, he loses 15 grs. protein 
= 75 grs. of flesh substance. On the sixth day equiUbrium 
is again estabhshed. On the seventh day the body on an intake 
of 200 grs. puts on 45 grs. of protein, which equals 225 grs. of 
flesh substance. On the ninth day we have equihbrium 
once more. That it is bound to happen thus appears to me 
so simple and natural that it is almost self-evident. I cannot 
grasp how it is to be considered as harmful that the man should 
secrete some of the refuse from the third day. If an alderman 
attend banquets on three consecutive days, and then restrict 
himself to meagre diet for the next three days, he will most cer- 
tainly show a minus balance — which Voit would declare to be a 
calamity. Yet my opinion, to the contrary, would be that such 
treatment for our alderman would be highly beneficial. It is as 
easy for a man as it is for a dog to attain a high equilibrium. 
That which goes in must come out 1 But there is not one 
vestige of proof that a high equilibrium is advantageous. 
Voit evidently thinks that dog A. on 2,500 grs. of meat is five 
times more able to work than the same dog on 500 grs. of meat 
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plus fat. True, thought is free ; but he ought not to say, and 
1 certainly has no right to expect, that others should think the 

same. 

Could it not be generally agreed that the equilibrium during 
the days immediately succeeding a change of diet ought not 
to be taken into account ; and that there is no reason for 
regarding a high equihbrium as being of more advantage 
than a low one so long as the man, or the dog, at the lower 
equilibrium, continue in uninterrupted possession of complete 
health and vigour ? 

Hirschfeld,* moreover, has pointed out several errors in Volt's 
\\\ deductions from his experiments on dogs. According to Voit, 
igo grs. of flesh substance is the smallest amount katabolised 
by a dog of 35 kgs. in weight. This makes an output of 

■ 0-17 gr. nitrogen per kilogram of a dog's weight. 

Voit asserts, firstly, that more is always secreted after each 
meal ; and, secondly, that for the maintenance of equihbrium at 
least 2\ times as much is secreted during fasting as is necessary. 
But against this Salkowski f points out that the nitrogen 
output of a dog fed on 150 grs. of bread, 50 grs. of condensed 
milk and 50 grs. of bacon was on the nineteenth day, for 
example, only 

0-12 gr. nitrogen per kilogram. 
Rubnert also shows that a dog weighing 6 J kgs., which 
screted during fasting i-go to 1-97 grs. nitrogen (small dogs 
use up more in proportion than large dogs), after being fed on 
sugar, decreased its output from 

1-64; 1-25; i-io to 1-04 grs. nitrogen. 
rThus we may dismiss Voit's first contention. 
As regards his second one, Munk § found from his experiments 
on the formation of fat from carbo-hydrates that a dog which 
had become very thin through prolonged fasting, and which 
weighed 25 kgs., actually lost flesh on food which consisted 
of 200 grs. meat and 250 grs. carbo-hydrates ; but on being given 

* Pfluger's "Archiv far die gesamte Physiologic." Vol. 44, 

+ Salkowski, " Zeitschrift fdr physiotogjsche Chemie," Vol. I. 

I Rubnet, ''Zeitschrift fiir Biologic," Vol. ig. 

§ Virchow's "Archiv fiir pathologische Anatomic und Physiologic." 



:^ I'K'JTLIN .\XI> XTTRITKlX 

■^/.-^ .•'. m: '/<x'-b'.A]vdriL'.t:- ih-L-cii. :. pu: or fiesii. I>uring one 
',.'. \u* :!r.'»:ci.T>. 'j! fi-j.-,:. wa- 'ar n:"Li:L Li- "S IT'S., s:- that only 
..'... i\ . . 'i. li»:.u. viiT u.v.-i u:. Tiic.: nit ^^n.- uulI the L>utput 
ii/f zb kgb. — 'the weight of the dog at the time — ^was 

0-15 gr. mtrogen per kilograin, 

wbik the dog, accardmg to Voit's second assertion, ought to 
i^ve bfpfsn brought into eqmEbrium only by 

Q'X7 X 2| = 0-42 gr. nitrogen per kilogram 

Thi^ prov^ Voit's second contention to be absolntely 
ia<;9n:<jct. XUe fact is that Voit had not righth' appreciated 
*tbe iouxiaip^ v^u^ of the carbo-hydrates in replacing protein. 
A^ w^ ^h^ ii^ jM?reafter, a great number of equilibrium 
^^f^iiif}^iysi^ tov^ failed because sufiBcient carbo-hydrates 
'ifi^^tj^^^^) ^^4? f)jLA hksen given. If the non-nitrogenous food- 
4jpt\^ 49 MM<t yp44 c'4Ume^ enough, it is but natural that the 
A^^^f)f^ff). 4m^iM <ym^imhn protein. 

y/^ Wte^ W^ wiJJ take our leave of Voit's dogs. I hope 
4^ t^ fSi^A*^' wiU Jiave understood what a misleading 
ff)§^f^f)^ t^^^^ ^i^iUm*^^ Jjave exercised on Voit, first of all, 
Wf4 §t^^^4^ on im t^^wtemporaries and on posterity. And 
.yU t^'*^ ^i^ m mmvd^—'dnd, one might add, no men in the 
Wh^ l?ky^P^4o^i4 W0rl4^-which have acquired anything 
ffj^^VyMimti tk^ imm axxordied those dogs. It is impossible 
t^ f^^ tk^m wtmi «^anning the pages of any treatise on 
t^ fihy^^^'Ao^y ^ nutrition. Even in popular publications 
t^^ %jf& U) ])^ i&fto/ufttered again and again. And wherefore ? 
i>M/^y i)^iim^ those dogs constituted the foundation stone 
i4 ti^t which has been, up to the present, the accepted 
4/[Ktnm ol autrition. And now, because the foundation was 
im^iy, the doctrine itself has collapsed. 
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voit's experiments with men 
The Diet-Standard. 

These experiments are so few in number, and so short of 
duration, that they are quite insignificant if examined on their 
own merits. They acquired their importance only because 
they reflected on the experiments with dogs. 

There are in all fifteen of them, of which fourteen are con- 
cerned with one and the same individual, and extend in each 
case only for the space of a single day (two only of the experi- 
ments outlast two days). Voit carries out but two fasting 
experiments, each of which was continued only for the day. 
These go to show that the subject used up about 70 grs. of 
protein (or about 80 grs., if one reckons with the factor 7 
instead of with 6^). Besides these, there are six other 
experiments in which the subject is supplied with a " generous 
mixed diet " containing about 19^ grs. of nitrogen ; with 
result that also about 19J grs. of nitrogen are excreted per the 
urine and feeces. As an example I will append the record of 
one of the experiments : — 



I 



Intake. 

Ca. 365 grs. Meat * . 

One Egg 

450 grs. Bread 

J htre (-88 pint) Milk 

One litre (1-76 pint) Beer 

70 grs. Fat 

30 grs. Butter . 

70 grs. Starches 

17 grs. Sugar . 



Nitrogen. 
Grs. 
8-50 
1-35 

577 
3-15 
0-67 

0-03 



Protein. 
Gts. 

53-12 
8-44 
36-06 
19-69 
4-19 

0-19 



121-69 



19-47 

L * Voit puts it as 140 grs, of meat, but this must have been in roasted 
"^"dition. 53 gra. protein in 140 grs. meat would mean 40 per cent, of the 

C 2 



Nitrci:en. 


Protein. 


(irs. 


Grs. 


17-35 


ioS-44 


2-12 


13-25 
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Output. 

1,345 grs. Urine 
115 grs. Faeces 

19-47 121-69 

As is to be seen, the finest balance imaginable ! 

But what is there to leam from this equihbrium ? Nothing 
more than that the subject had, most probably, consumed 
the same fare on the preceding day ! But to obtain such 
a result there was no need to carry out metaboUc investiga- 
tions. 

From the decomposition of 70 grs. on the first fast day there 
is nothing at all to be deduced. And here, also, the quantity 
corresponds exactly with the fare of the preceding day. Even 
Voit * himself proved that most emphatically by means of three 
parallel hunger experiments on one and the same dog. Previous 
to the first series of experiments the dog had consmned 
2,500 grs. of meat daily ; before the second series it had been 
fed on mixed diet, poor in protein. The result was : — 

Secretion of Urea in Grams During 24 Hours, t 
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II-5 


. I9-I 


157 


10-2 


. 17-3 


14-9 


12-2 


. 12-3 


14-8 


121 


. 13-3 


12-8 


12-6 


. 12-5 


12-9 


II-3 


. lO-I 


I2-I 


10-7 



The first glance will show that the secretion on the first fast- 
day does not indicate anything at all about the necessary 

former in the latter ; but raw meat does not contain so much. Calculated as 
20 per cent., 53 grs. of protein would represent 265 grs. of meat. 

• Hermann's " Handbuch der Physiologie/* Vol. 6, I., p. 89. 

t To obtain the amount of protein katabolised, the quantity of urea must 
be multiplied by 2 J. 
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protein decomposition. It is only after the lapse of four 
days that the secretion becomes rather uniform. But decompo- 
sition during fast can vary to the greatest degree in human 
beings. Cetti * consumed from the first to the fourth days of 
his fast about 86 grs.. and on the ninth and tenth days about 
68 grs. Ranke t consumed on his second day of fast 50 grs. of 
protein ; while Succi t secreted on the twenty-first day of his 
fast only 2-82 grs. nitrogen, which is equal to 17-62 grs. protein. 
It is easy to recognise that a diet standard based on Voit's 
70 grs. in a state of starvation and 121 grs. on customary 
generous diet is absolutely of no value. If Voit experimented 
in a purely casual way on a man who ate largely of meat — - 
with, perhaps, eggs or milk — he could have estabhshed equili- 
brium just as welt on 60 as on 120 grs. Equilibrium can gene- 
rally be attained on any quantity of protein, from 30 or 40 
up to 200 grs. The whole business of the 120 grs. is, therefore, 
quite fortuitous. 

Did Voit, then, construct his standard on nothing else but 
sheer accident ? No, for the experiments just mentioned go to 
take up only one half of his demonstrative argument ; the other 
half consists in that he points out what quantities of aliment 
different people consume on a diet of their own choosing. He 

I draws attention, first of all, to F6rster,§ who, by experiments 
with various kinds of food, after observations lasting several 
days, found the following quantities (in grams) ; — 
«i 



Pratein. Fats. Carbo-hyd. 

Workman . . 133 95 422 

Joiner . . 131 68 494 

Young physician . 127 8g 362 

. 134 102 292 

Vigorous old man 116 68 345 



■ E. von Leyden's "Handbuch." 1897, Vol. i, p. 38. 

Tigeratedt, " Fysiologiaka Principper f5r Kroppens NarinE," Stockholm, 
■7. p. 155- 

t Hammai5ten, "Lehrbuch der physiologischen Chemie," Wiesbaden, 
1904, p. 643. 

5 For this and following, see Voit in Hermann's " Handbuch," Vol. 6, 
pp. 519 el seq., where literary references will also be found. 
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Further on he quotes the following figures, as the results of 
various experiments (in grams) : — 



Normal allowance for an adult 



f» 



ft 



>> 



Man doing moderate work 



» 



tt 



tt 



Protein. 


Fat. 


Carbo- 
hyd. 


Authority. 


. 130 


— 


— 


Payen. 


119 


51 


530 


Playfair. 


. 130 


40 


550 


Moleschott. 


. 120 


35 


540 


Wolff. 


. 117 


35 


447 


Hildesheim. 


. 146 


44 


504 


it 


. 100 






Mulder. 



Soldier on ordinary duty 
Soldier during field-exercise 
Dutch soldier 



From the above Voit goes on to say that he has arrived at the 
following standard for a moderate " worker " — that is, a work- 
man who performs moderately severe labour — as the mean 
average of a very great number of observations : — 

118 grs. Protein ; 56 grs. Fats ; and 500 grs. Carbo-hydrates. 

And here we have the celebrated Voit standard, which for the 
past twenty-five years and more has maintained its sway over 
science I 

Voit then proceeds to give further support to this standard 
by citing various references. He states that, according to 
Liebig, the intake of a brewer's man in Munich is (in grams) : 



In Bread 
In Meat 
In Beer 



Protein. 
42 
148 



Fats. Carbo-hyd. 
— 224 

73 — 

— 375 



Total 190 



73 



599 



If we reckon the protein contained in bread to be 8 per cent., 
in meat to be 20 per cent., and the carbo-hydrates in beer to be 
5 per cent., our brewer's man nourishes himself on : — 

525 grs. Bread ; 740 grs. Meat ; and y\ Htres (13-12 pts.) Beer. 



In comparison with which Voit's diet-standard is a rather 
modest one. 
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It is interesting, in this connection, to compare the mortahty 
statistics for : — 

A. Total males of from twenty to ninety years of age in 
Munich.* 

B. Men employed in breweries in Munich. 

C. Total adult male agricultural population in Denmark, f 
The calculations are made in this manner, that the number 

of deaths between twenty and ninety years are set as 100. 
Then is calculated how many per cent, of these are found 
between thirty and forty, how many between forty and fifty, 
etc. 

Observe the great contrast between brewers in Munich and 
the male agricultural population in Denmark. The mortality 
among young men of the latter is very low (the rate rising high 
between the ages of from seventy to eighty). Yet, of the 
brewers, the majority die in youth, and the rate is very low 
after the sixtieth year of age, because few live so long. The 
curve for all male adults in Munich shows a very even mortality. 
But does it not appear to the reader that the Danish mortahty 
curve is the more natural ? Surely, it is not in accordance with 
nature that the greater number of men should die between 
the thirtieth and fortieth year of life 1 

It is absurd that Liebig and Voit should set up this meat 
and beer diet as a standard ; it should only be advanced as 
evidence that the standard should be quite otherwise. 

Later on, Voit draws attention to Playfair, from whom he 
takes the following figures (grams) ;^ 



Farm-labourer in India 

,, ,, Dorsetshire 

„ ,, Gloucestershire . 

English Marine . . . , 

Railwayman in the Crimea . 

Smith . . . . , 

English Prize-fighter . 



Protein. 


Fats. 


Carbo-hyd. 


S7(?) 




560 


8,1 in 




'93 


108 




432 


142 


73 


408 


162 


14 


375 


176 


71 


666 


288 


88 


93 



• Sendhier, " Ueber Lebensdauer und TodesursacUen bei den Bietge- 
werben," Munich, iSgi. 

t Danmarks Statistik, 5 Kakke, A. 6, p. 25. 



Protein. 


Fats. 


Carbo-hyd. 


. 57 (?) 


14 


340 


. 71 (?) 


28 


340 


. 119 


51 


530 


. 156 


71 


567 


. 184 


71 


567 
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Voit then states that Playfair, as the result of these inquiries 
of his, sets up the following diet-standard (in grams) : — 

Minimum (for maintenance) 
At rest 

During regular exercise . 
Doing hard work . 
Doing exhausting work . 

And here ends the second half of Voit's argument. Is it 
not peculiar in the extreme ? I beg to draw attention to the 
notes of interrogation in brackets attached to the 57, 71 and 
83 grs. of protein.* These queries are Voit's very own. They 
mean as much as, " That would appear to be impossible." 
It is only when Pla3rfair approaches the fortuitous equihbrium 
found by Voit that the latter begins to give credence to 
Pla3rfair's figures. Thus, the procedure is as follows : — 

1. A certain man is selected, one who is accustomed to a 
good half-pound of meat, one egg, a half-Htre of milk, etc. It 
is found that he is in equilibrium on about 118 grs. of protein. 
This quantity is then set down, provisionally, as the standard. 

2. It is then ascertained how much protein is eaten by 
individuals belonging to certain classes and in different posi- 
tions in life on a diet of their own choosing. The result is a 
whole row of figures, utterly at variance the one from the other, 
and apparently contradictory. Now all those which deviate 

* These low figures are by no means unique. From Professor Tigerstedtf, 
I will cite a few more of the same land (experiments by Meinert, Hildesheim, 
Playfair, Boehm* and Scheuber) : — 

Protein. Fats. Carbo-hyd. 

Smith in Bavaria ..... 94 27 369 

Workman in Silesia ..... 80 16 552 

Navvy in Saxony ..... 80 37 504 

Pharmaceutist in Leipzic .... 71 69 351 

Cigarette-maker (female) in Leipzic . .62 53 304 

Straw-plaiter (female) in Leipzic . . .72 56 440 

Seamstress in Leipzic . . . .56 51 229 

Painter in Leipzic ..... 87 69 366 

Joiner in Leipzic ..... 77 57 466 

Poor workman ..... 86 12 610 

Seamstress in London . . . .64 29 292 

Workman in Luckau . . . . .83 16 573 

Student in Japan . . . . .74 6 476 

Later on I will give even lower figures. 



t Tigerstedt, '* Fysiologiska Principper for Kroppens Naring," p. 158. 



VOIT'S EXPERIMENTS WITH MEN 25 

widely from the standard — and especially those below it — are 
thrown overboard ; and then, of course, figures are obtained 
which agree more or less with the standard. And thus the 
standard is proved.* 

It is the general rule, not only in Denmark and Germany, but 
all over the civilised world, that the working classes in agri- 
cultural districts live frugally, on the plainest food, in which 
little meat is included ; while workpeople in the towns are 
accustomed to more varied diet with a relatively generous 
supply of meat. I presimie that the difference between 
country folk and town people is the same in England. From 
Tatham's " Supplement to Report, 65, 1908," we are able to 
compare the difference in mortality among these two classes in 
England. Taking 100 as our standard, we have the following : — 





Working Men. 


Working Men 




Country. 


Towns. 


Total mortality 


. 100 


471 


From phthisis 


. 100 


1031 



It must be conceded that this great disparity cannot be due 
solely to difference in diet. Country Hfe is, in many ways, 
more healthy than town Hfe ; but we can say with confidence 
that there is nothing here to show that a rich meat diet imparts 
vitality or helps to prolong Hfe. The reverse is in all proba- 
biHty the case. Would it not be more sensible to acknowledge, 
once and for all, that, if we are going to standardise a diet, 
chosen according to individual taste, it would be better to 
seek for the required standard among those classes the members 
of which Hve the healthiest and longest lives than to take as 
our pattern the habits of those the majority of whose members 
die in what ought to be the flower of their age ? 

Before leaving Voit we will reproduce a few extracts from his 
concluding remarks. He writes f : — 

" It has been suggested that my findings by experiment [that protein 

* The above looks as if it were mere violent, ironical exaggeration. But 
I would ask anyone who doubts to examine it for himself. He will be obliged 
to concede that it is the simple truth. I am not, by any means, accusing Voit 
of deceit : it is but the old story : Voit became enamoured of a theory ; and 
practice, though he himself was quite unconscious of it, had to bow before 
that theory. 

t Hermann's " Handbuch," Vol. 6, I., pp. 522 et seq. 
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is net used ud bv 'srrrk — Ei:t:r' i: z:t 2 "Tee "sr-.th Fl3'.":'.?.:r 5 statistical 
revelations, mentiine^i •ust n:";:^ th^t i:::ri:r-j: t: the w:rk d:ne from 
37 up to 2SS grs. rritem are ie^ imt-isei. — Ei:t:r\ But this contra- 
diction is only apparent. 

" Every man, according to his soppiy of xnosde, is aUe to perform 
a certain amount of work, and requires for his maintenance a certain 
quantity of proton in his food, irrespective of whether he is at work or 
not. The heavy woric of a *=mith or of a brewer's drayman, or of an 
English docker, would cxily be nndotaken by the man who by virtue 
of his muscles would be able to perform it ; he would, therefore, require 
more protein for the maintenance of his strongly developed work -organs 
than would a weakly tailor. Were the latter to absorb and consume 
ever so great a quantity of protein, he would never be able to do the 
work of a smith. The highest possible amount of work which a man 
is able to perform depends <mi the state of development of his muscles, 
and the worker requires protein in his food in proportion. Thus one 
finds that a strong worker takes more protein than a weak one, and the 
consumption of protein in different individuals usually runs parallel 
to the amount of work done. But one and the same indiWdual kata- 
bolises, in otherwise precisely qmilar conditions, an equal quantity of 
protein when at work and when resting. If work increased protein 
katabolism, a worker would be satisfied with less protein on Sundays 
and holidays than on work-days ; but seek to ascertain for once the 
diet of a robust workman on these days, and it would be found that 
the quantity of protein would be the same in both instances ; for a 
reduction in the supply of protein on a day of rest would mean loss of 
muscle to the workman, and on his return to work, he would no longer be 
able to perform his usual task.*' 

I have italicised the two final clauses because they bring 
Voit's method of reasoning into such sharp relief. But I 
should imagine that the majority wiU rebel against such a 
statement that a workman would lose in muscle-bulk on 
Monday because he did not get enough beef to satisfy him on 
Sunday. Such a suggestion strikes me at first sight as improb- 
able in the extreme, and yet Voit is content to let his assertion 
go without advancing any proof in support of it. It seems 
to me, moreover, that in this case he is directly contradicting 
himself, seeing that elsewhere* he insists that the circulating 
protein is decomposed before the muscle protein. Later on, 
Voit continues in this manner (p. 522) : — 

"The above given figures (the 118 grs.) apply only to a worker 
capable of moderate exertion, and not to one intensively active, who. 



* Ebda, p. 300. 
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because of his greater bulk of muscle, requires yet more protein, up to 
150 grs. and more, and a larger supply of non -nitrogenous foodstuffs/* 

Further on he writes (p. 523) : — 

" Recent eaqperience has led to more value being placed on a constant 
and generous supply of non-nitrogenous foodstuffs for a strong worker. 
Chamois hunters, desirous of making their loads as light as possible, 
take with them on their arduous expeditions no richly albuminous 
but mostly fat foodstuffs, which during excessive strain are lost from the 
body, and which, apart from that, are more sorely missed by people, 
whose bodies are none too well supplied with fat, thaii the more restricted 
loss of protein, which may afterwards be replaced by a few ample meals." 

■ Here Voit would appear to be near the truth, but does not 
seem to be able to peer through the mist of theory enveloping 
him. As regards the chamois hunter, I should be much 
surprised to see one, on a hoUday, eating beefsteak after 
beefsteak in order to replace the muscle he had lost. We might 
venture to say that the man has lost nothing in this way, but, 
to the contrary, has increased his muscularity by vigorous 
training. Further on, Voit repUes to certain protests which 
had b^n raised against his standard as early as the years 
1878 and 1879 — ^those of Beneke and Fliigge, for example. He 
writes (p. 525) :— ^ 

* It is objected* that the quantity of foodstuffs prescribed for a 
moderate woiker (118 grs. Protein, 56 grs. Fats, and 500 grs. Carbo- 
hydrates) is set at too high a figure for a general average ; that the 
woricer could be satisfied with less, as many people consume less, particu- 
laily protein. It cannot be doubted that less vigorous and degenerate 
people are to be satisfied with a smaller quantity of protein than 
zz8 grs. (of which 105 are absorbable). Thus Fltlgge (' Beitrage zur 
Hygiene,' Leipzic, 1879, p. 93) in the Hygienic Institute in Leipzic, 
tested a serving-man weighing 59*7 kg. and who was of weak constitu- 
tioQ and of limited physical strength, and who, he found, on his usual, 
prindpally vegetable, diet, secreted only 9 — 10 grs. of nitrogen (equal 
to 52 — 65 grs. protein) per the urine ; also from other individuals in 
Leipcic and from two workmen in Berlin he obtained results of from 
8 — zi grs. of nitrogen in the urine. I have shown similar results from 
prisoners ; but a man of weak constitution and of indifferent powers 
of exertion is not a moderate worker. The standard quantity required 
for a moderate worker would be too high only, if people weighing 67 kgs. 
able to accomplish for a protracted period the work of a moderate 



• Beneke, " Schriften der Ges. zur Beforderung d. ges. Naturwiss, zu Mar- 
burg." Vol. II., p. 277 (1878). 
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worker ; that is to say, if they were able to work from nine to ten hours 
per day at cabinet-making, bricklaying or soldiering, and which people 
required, on a mixed, but chiefly vegetable, diet, less protein for the main- 
tenance of their muscular systems. It should be carefully noted that on 
a diet consisting principally of animal food, because it is easier of 
absorption in the intestines, only about io8 grs. of protein are necessary. 
As Bowie (* Zeitschrift fur Biologic/ Vol. 15, p. 459 ; L. 879) has 
submitted, a powerfully built man is not able to maintain nitrogen 
equilibrium on less than 118 grs. of protein. 

'' A soldier in barracks is in the same position as a moderate worker ; 
but during manoeuvres and on active service he must be provided with 
the diet of a strenuous worker. Provision may thus be made for 
him : — 

Protein. Fats. Carbo-hyd. Meat. Bread. 

In barracks . . 120 56 500 230 750 

On manoeuvres. . 135 80 500 258 750 

On active service . 145 100 500 281 750 

" An individual of the same age but of smaller bulk requires less 
protein for his maintenance ; but for reasons already given not less 
in proportion to what he lacks in weight, but quite disproportionately 
more." 



Small people, therefore, require in proportion an especially 
generous supply of protein. We must remember this later on 
when speaking of the Japanese. I would also draw the reader's 
attention to the passages above italicised by me. We shall 
have opportunity later on to bring overwhelming proof that 
a moderate worker can maintain his musculature, etc., on far 
less than 118 grs. of protein. Consequently, this standard — 
according to Voit himself — ^must be too high. Voit plainly 
emphasises that the ideal is the minimimi of protein which 
will maintain all the organs in perfect health and efficiency. 

We must consider for a moment Bowie's evidence that a 
powerful man cannot maintain himself in equilibrium on less 
than 118 grs. of protein, for Voit recognises this argument as 
satisfactory evidence. Bowie* was Voit's pupil, in point of 
fact, and merely echoed his views, and of twenty-six pages of 
comprehensive apology the majority are devoted solely to 
repetitions of Voit's arguments. The only thing new is the 
report of three experiments in equihbriiun, each of two days' 

* Bowie, " Zeitschrift f Or Biologie/' Vol. 15, p. 458. 
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duration, on three different men. Nos. i and 2 were both 
suppUed with the same fare, which was composed of : 

8i*i protein ; 69*5 fats and 230*5 carbo-hydrates. 

Of this No. I decomposed 82 grs. protein and No. 2 
decomposed 108 grs., in reference to which we itiay remark : 
firstly, that the total bulk of aliment was too small. Both the 
subjects complained of " gnawing hunger." In which circum- 
stances it is self-evident that protein from the body itself was 
consiuned. Secondly, No. i was accustomed otherwise to 
take 92 grs., and No. 2, 121 grs., of protein in their food. 
Thus, when the quantity supplied suffered a reduction, it is 
also obvious that in the first two days a minus balance showed 
itself (see above). 

Subject No. 3 received 

86*3 protein ; 108*9 ^^^^ ^^^ 33i'4 carbo-hydrates, 

and decomposed 96 grs. of protein. (The faeces were not 
examined ; but the quantity, as in the foregoing experiments, 
was set down at a guess as 2*3 grs. N. = 14-4 grs. protein.) 
But the experiment lasted only two days, and no information 
is vouchsafed concerning the man's previous consmnption. 

These experiments are, therefore, valueless. It is a matter 
for surprise that Voit and his pupils should care to make such 
experiments public. After which it is very refreshing to listen 
to Bowie's conclusion in the following grave words addressed 
to carping critics : — 

" The domain of Science is free, and everybody must be allowed to 
express his opinion. But there are certain eventualities wherein one 
takes upon oneself an enhanced responsibiUty for one's utterances, 
and such a one presents itself when these are concerned with the 
application of the doctrine of Nutrition — in its present stage, at least. 
Upon the conclusion of several years' tedious experiments, Prof. 
Voit has succeeded, by the application of obtained results, in opening 
a path to the Science of Nutrition of men and animals. There is no 
doubt that we are here concerned with the most important questions 
in National Economy ; yet all our perseverance and energy is required 
in order to attract the attention of directors of prisons and hospitals, 
and of the mihtary authorities to these revelations. Stubborn opposi- 
tion will have to be encountered again and again, etc." ..." Thus, 
it is very desirable that the present estimates of the food supply 
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necessary to human beings be shaken only by comprehensive argu- 
ment based on extended experiment, and on definite statements as to 
the physical constitution, the work done, and other circumstances, 
etc/' 

These admonitory words appear to me to be quite applicable ; 
but they should have been aimed at Voit and not at his 
opponents. Inasmuch as Voit and his pupils did not carry 
out a single experiment with a moderate worker on less than 
ii8 grs. of protein, which experiment was extended for any 
acceptable period of time, he could not have had the slightest 
notion to what extent such a high standard is necessary, 
and had in consequence, and in accordance with Bowie's 
exhortation, no manner of right to force his standard on the 
authorities. 

In the same volume of the " Zeitschrift fiir Biologie " in 
which Bowie's apology appears there is included a treatise 
by Rubner,* in which he also defends the Voit standard. The 
effusion contains the following pearls : — 

" Dr. Wemichs, in his geographical-medical studies on the Japanese, 
who live chiefly on rice, gives the following account : * The Japanese 
have not the robust constitutions of the Chinese ; rather do they 
evince a physical debility which shows itself in their stunted growth, 
limited chest-circumference, and the meagre development of their 
musculature. For food they eat rice soaked in water, with a little 
flsh now and then, and vegetables preserved in brine. The aUowance 
of rice at any one of the three daily meals amounts to 470 grs. They 
sufEer in consequence from chronic stomachic distension, and frequently 
from digestive disorders." 

It certainly soimds strange at the present day to hear 
anyone speak of the " ph3rsical debility " of the Japanese. 

I hope that the reader has clearly understood that, when 
confronted with the question : " What ought to be the daily 
allowance of protein if a human being is to continue to live 
in perfect health and vigour ? " no attention must be paid to 
Voit ; and I will, therefore, proceed to various other investi- 
gations which I have come across in studying this question. 

♦ Rubner, " Ueber die Ausniltzung einiger Nahningsmittel im Darmkanale 
des Menschen" in " Zeitschrift fttr Biologie," Vol. 15, p. 197. 
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CHAPTER V 



HIRSCHFELD'S EXPERIMENTS ♦ 



Dr. Hirschfeld experimented upon himself. He was 
24 years of age, and weighed 73 kgs. (nearly 161 lbs.), had 
but lately served in the army, and was possessed of a powerfully 
developed musculature. He must, therefore, be regarded as 
somewhat exceeding the mean average. 

His customary diet contained from 100 to 130 grs. of protein. 
He arranged two series of experiments ; the first lasting 15, 
the second 20 days. The dietary consisted chiefly of rice, 
milk, butter, potatoes, pork, beer and sugar, with an insignifi- 
cant portion of meat upon occasions. By way of example 
I give the bill of fare on two non-consecutive days. I have 
chosen from the first series the sixth day, when the quantity 
of protein food was highest, and the eighth day, when it was 
lowest :— 

Sixth Day. 



Food. 

500 grs. Potatoes 
100 grs. Butter 
150 grs. Rice 
2 J litres Beer 
100 grs. Bacon 
20 grs. Meat 
100 grs. Milk 
20 grs. Coffee 
50 grs. Sugar 

Total 



Protein. 
II'O 

o-g 
10-5 

13-0 

3-0 
4-0 

4*0 

0-6 



Contents in Grs. 
Fats. Carbo-hyd. 
— 100 



Alcohol. 



92 — — 

— 117 — 

— 132 76 

75 — — 



44 — 
— 50 — 



47-Q 171 



403 



76 



On the same day 5*32 grs. nitrogen (33-25 grs. protein) 
were secreted per the urine. 

* Hirschfeld, in Pfluger's " Archiv fiir die gesamte Physiologie," Vol. 41. 
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Food. 
500 grs. Potatoes 
120 grs. Butter 
J litre Beer 
f litre Burgundy 
130 grs. Rice 
20 grs. Coffee 
50 grs. Milk 
40 grs. Sugar 

Total 



jHTH Day. 








Con le Ills in Grs. 




Protein. 


Fats. 


Crbo-hyd. 


Alcoho 


II 


— 


100 





I-I 


no 


— 


— 


2-5 


— 


30 


15 




— 


6 


48 


9-1 


— 


lOI 


— 


0-6 


— 


— 


— 



2 — 



— — 40 



26-5 



279 



63 



On the same day 4*9 grs. nitrogen (30-6 grs. protein) were 
secreted per the urine. 

Thus, on this eighth day there was, doubtless, a minus 
balance — ^which must have been increased if we take the 
fasces into account. But the comparatively large amount 
decomposed was because on the preceding day, the seventh, 
39-4 grs. of protein were ingested. On the following day, 
the ninth, the amount decomposed declined to 24-5 (as a 
natural consequence of the small quantity in the food on 
the eighth day) although on the same day the intake was 
34'75 grs. In this case, therefore, there was a considerable 
surplus. Here, then, is satisfactory evidence that. one ought 
not to judge by the equiUbrium on an individual day or on 
one or two individual days when the food quantjticbi are not 
kept constant. The following figures show thg total qnantities 
of nitrogen in the food and in the urine for both periods : — 







First 


Series. 












Kitrc^n. 










In IhnjMi 


In the Utine 




1st 


day 




6;_f 


9-607 




2nd 
3rd 






7-15 
7-Z5 


7-469 

6-75& « 


^^ 


4th 






6-64 


5-52 


Sth 






6-l8 


5-71 •■ 


- .*^ 


6th 


7-52 


5-32 




7th 


,. 




6-3 


5-387 
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First Series — continued. 



8th day 

9th 

loth 

nth 

i2th 

13th 

14th 
15th 



Average 4th to 15th day 



Nitrogen. 


In the Food. 


In the Urine 


'4-4 


4.9 


556 


3.92 


5-44 


4-41 


6-2 


6-048 


5-3 


4.984 


6-5 


5723 


6-0 


5-i8 


5-93 


4-636 



6-0 



5-14 



Average daily contents of food over the whole period of 
15 days : 38-31 grs. protein ; 172-6 fats ; 358-3 carbo-hydrates ; 
and 74-2 alcohol = 3,750 large cal. 

Average daily output per the urine for the last 12 days : 
5-14 grs. nitrogen (32-12 grs. protein). 

Total large cal. = 3,750. 





Second Series. 




Nitrogen. 


In the Food. 


In the Urine 


ist day . . 6-3 




2nd , 






6-0 


7-921 


3rd , 






6-1 


6-804 


4th . 






6-9 


5-569 


5th , 






5-9 


4-704 


6th , 






5-3 


3763 


7th , 






5-0 


4-704 


8th , 






6-8 


5-497 


9th , 






6-8 


5-594 


loth , 






6-2 


5-286 



Average from 4th to loth day. 6- 11 



5-01 



Average daily contents of food over whole period of 10 days : 
38-3 protein; 173-9 fats; 398-5 carbo-hydrates and 72-5 alcohol 

Average daily output per the urine for the last seven days : 
5-01 grs. nitrogen (3i'3i protein). 

Total large cal. = 3,916. 

P.N. D 
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Thus it is seen that the organism, after the second and third 
days, is probably brought into equihbrium, which is thereafter 
maintained. Upon a reduction of nitrogen in the food — as, 
for instance, on the eighth day of the first series — the nitrogen 
in the urine follows suit, especially on the succeeding day. 
Furthermore, if we take into consideration that about a third 
of the nitrogen in potatoes proceeds from amides (to say 
nothing of the nitrogen in caffeine), we arrive at the result 
that Hirschfeld, in all probability, katabolised not more than 
about 25 grs. of actual protein, And who can say but that 
that is the minimum ? • •* 

And did Hirschfeld keep physically fit while the experiments 
were proceeding ? It ought really to have made no difference, 
seeing that decomposition '* regulates itself in accordance with 
muscular bulk and not with the amount of work performed." 
Yet Hirschfeld was not idle during that time. In the first 
period he practised weight-lifting regularly, with weights of 
12 kgs. (26*46 lbs.) on the whole, for one hour daily. Further- 
more, he took quick walking exercise of from two to three 
hours' duration ; he engaged also in mountaineering, climbing 
from 600 to 900 feet. Besides which, he devoted some six 
to seven hours per day in his laboratory. During the second 
series he undertook walking exqufsions among the mountains 
from 3 a.m. until 11 a.m. There was not the slightest decline 
in physical strength during these periods. Indeed, he noticed 
that he had gained in strength, especially in the arms. During 
the first period his weight decreased' by about one pound ; 
but during the second there was no such loss. 

The only fault which opponents could find with these 
experiments was that they were not definite enough. Several 
of the food-stuffs were not directly analysed, but were calculated 
by means of Konig's average figures. Neither was there any 
analysis of the faeces. But one year afterwards Hirschfeld 
repeated the experiments,* when definite analytical data were 
obtained in every detail. He arranged two distinct series, 
each of eight days' duration. From the four final days in 
each period we get the following : 

* Virchow's "Archiv/* Vol. 114, p. 310. 
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Nitrogen 





in 
Food. 


in 
Faeces. 


Digested. 


in 
Urine. 


Balance. 


Calories. 


1st Series . 


4-64 


1*27 


3-37 


513 


— 176 


2,739 


2nd Series . 


744 


1-66 


578 


5-87 


0*09 


3.628 



In the latter instance nitrogen equilibrium is, practically, 
established on a protein intake of 46*5 grs. total and 367 grs. 
digested. 

One cannot dispute that Hirschfeld has demonstrated that 
protein decomposition per the urine can shpw a far lower return 
than had ever been suspected, and that a powerful man can main- 
tain himself, in undiminished vigour, for a period of 14 days, 
at least, on a dietary consisting chiefly of potatoes, cereals and fats. 

It is strange, indeed, that Hirschf eld's investigations have 
been allowed by science to drift almost to oblivion. He was 
quite a young man who could make httle impression against 
the weight of Voit's authority, and, moreover, it was objected 
that his experiments were of too short duration. 
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CHAPTER VI 

THE JAPANESE 

Experiments by Japanese Physicians 

It is not to be denied that the Japanese, for a very long time 
past — some thousand years or so — ^have been experimenting 
with vegetable and cereal foods. And can they establish 
nitrogen equilibrium ? And to what degree of muscularity do 
they attain ? 

We will examine first of all some self-experiments imder- 
taken by two Japanese physicians on Japanese diet while they 
were on a visit at certain German laboratories. 

Mori* imder Prof. Kellner's guidance, conducted experi- 
ments on himself, partly on mixed Japanese diet, and partly on 
purely vegetable Japanese diet. On the mixed diet, which 
contained about 109 grs. of protein, he was able to establish 
equilibrium ; but on purely vegetable diet (two parts barley, 
and one part rice), which contained about 71 grs. of protein, he 
failed, losing about 8 grs. daily. Moreover, he could not 
manage to ingest more than 524 grs. of dry substance, while, as 
he writes, the Japanese are able to consume some 750 grs. 
Mori and Kellner reckoned that an adult Japanese must 
necessarily require 100 grs. of protein, and for this purpose 
must consiune 900 grs. of dry substance ; but Mori adds : 
" Such an amount of food is not consumed at the present day 
by the people of the lower classes." Hence Mori and Kellner 
came to the logical conclusion : — 

"The vegetable dietary, upon which the bulk of the Japanese 
people subsist, is insufGicient for the maintenance of an efifective 
organism." 

Munco Kumagawa^ also experimented on himself with 
Japanese diet. He began with two series on mixed diet, 

• Kellner and Mori in " Zeitschrift fiir Biologie," Vol. 25. 
t Munco Kumgrawa, in Virchow's "Archiv," Vol. 116. 
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whereby he, as in Mori's case, was able to establish equilibrium. 
Then he tried the following dietary : — ■ 



450 grs. Rice 
80 „ Miso * 
250 ,, Rape-cole 
10 „ Soyt . 
1,000 ,, Tea . 



9 
1-6 



Total „ 44-2 „ 
containing 7-08 grs. nitrogen. 

On this diet 7-05 + 1-66 = 871 grs. of nitrogen were 
excreted per the urine and faces, which represents a loss of 
1-63 grs. of nitrogen. As this diet, meanwhile, contained only 
2,010 large cal., Kumagawa tried it again for a period of 
nine days, but in the following incrcEised quantities :— 



k 



600 grs. Rice 


100 


. Miso 


300 


, Rape-cole 


277 


, Sugar 


10 


, Soy 


594 


, Beer 


583-.i 


, Tea. 



This dietary contained 547 grs. protein, which equals 
876 grs. nitrogen ; 6-o6 + 2-03 = 8-09 grs. nitrogen were 
excreted per the urine and faeces. There was consequently a 
gain of 0-67 grs. nitrogen. The food had a fuel value of 
2,587 large cals. Whereupon, Kumagawa writes : — 

" 1 thus arrived at the unexpected result that, from an intake of 
54'7 grs. protein, with a sufficiency of calories, I showed a plus balance, 
although only 42 grs. were actually absorbed." 

* Kumagawa writes 
slow fermentation, tion 
salt and water." 

t Soy is the well-known sauce made by mixing bruised soy-beans with 
roughly ground wheat, barley or rice, covered for twenty-tour hours and 
allowed to ferment, salted, watered, stirred daily tor two months, and then 
drawn off and filtered. Kumagawa says : " Both these preparations are to 
be found in every Japanese kitchen. Rice is never served plain. \Vhen it 
is properly prepared with miso and soy we find it very palatable." 
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His health was excellent, and the food, thanks to the miso 
and soy, appealed to his taste better than any other. Kuma- 
gawa severely criticises Kellner's and Mori's experiments. He 
writes that two parts barley and one part rice make a very 
wretched Japanese dietary, which could not be enjoyed without 
miso and soy. For which reason Mori ate no more than 

53-63 Protein, 8-77 Fats, and 387-04 Carbo-hydrates, 
which hardly gives a fuel value of 1,900 cal. ; and thus it is 
quite natural that he should have lost protein. He reproaches 
Kellner and Mori that, on the strength of such experiments, 
they should proclaim, in the name of science, that the Japanese 
are insufficiently nourished. He protests that the facts con- 
tradict such a deduction. He says that : " The people of the 
lower classes in Japan * are altogether of more powerful build 
than those of the upper classes, who eat meat.'' 

As a supplement to the above, we may include the following 
remarks of Prof. Baeltz,t a keen observer, and one of the best 
authorities on the Japanese country and people } : — 

" I had two jinrikisha-men ; two powerful young fellows, one 
twenty -two, the other twenty -five, years of age. They had followed the 
same calling for years. I provided their food, which was exactly 
measured, what they ate, and what they drank ; and the chemical 
composition of the food was ascertained by recognised means. These ^ 

men received definite instructions : — Every day for three weeks they 
had to drag me, a man weighing 80 kgs. (176*4 lbs.), a distance of 
40 kms. (24'84 miles), running all the time. That appears to be a fairly 
arduous task — ^but not more so than that which these men would have 
willingly undertaken. But for my purpose it was quite enough ; for 
we considered a walking expedition of 40 kms. as something quite 
respectable ; but for a man to run 40 kms. every day through- 
out a sunny August is rather more than one would usually expect 
of us. 

" Now the men, during the experiment, kept to their usual diet. 



* Mori and Kumagawa, moreover, are not in agreement concerning some of 
the habits of the Japanese. Mori declares that the great bulk of the Japanese 
living in the interior eat no meat or fish at all. Kumagawa says that they 
eat fish either once or twice a week, or once or twice a month. On one point, 
however, they do not differ, and that is that fish plays a very unimportant 
part in Japanese diet. 

+ Baeltz was, for some years, body-physician to the late Mikado. ( 

J Quoted by Dr. Albu in " Die vegetarische Diat." It should be observed 1 

that Dr. Albu writes against vegetarianism, but concedes that one may sub- 
sist on vegetarian diet, which is proved among other things by Baeltz 's 
observations. 
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which contained fats amounting to less than half that proposed by Voit, 
while the contained protein fluctuated from between 60 to 80 per cent, 
of his postulate. Carbo-hydrates, on the other hand, were provided in 
exceedingly large quantities, in the form of rice and potatoes, barley, 
chestnuts, liiy-roots and other foodstuffs peculiar to the country. 
After fourteen days I weighed the two men. One had not made any 
cliange, while the other had added half a pound to his weight. After 
the fourteenth day I told the men I wished to give them moat. They 
were dehghted, for meat is a luxury to them. I therefore substituted 
for a part of the carbo-hydrates a proportionate quantity of protein — 
not quite so much as Voit demanded, but a considerable amount. 
The men ate it with avidity ; bill after three days they came and 
asked me to discimtinue the meat, and to give it them only upon the 
conclusion of their probation, because they felt so fatigued, and could 
not run so well as before. (ItaUcised by myself, M. H.) Then, until 
the close of the experiment, I provided them with the original dietary, 
and the result was as before. The one retained his weight with perhaps 
a difference of 100 grs. ; of the other an increase of about half a pound 
is to be recorded. 

" I will tell you o£ even greater feats of endurance on similar diet. 
I am only relating that which I myself witnessed. On the road from 
Tokio to Nikko — the latter place lying amid mountains at a distance 
of no kms. (68-3I miles)— it took me, driving in a carriage with six 
changes of horses — making the journey by night, because, being in 
summer, it was so fearfully hot — from six o'clock in the evening until 
eight o'clock the following morning, which is fourteen hours in all. 
Just as we were driving out of Tokio, I saw a Japanese sitting in a 
jinrikisha, and asked him whither he was going. Nikko was, likewise. 
his destination. He was being puUed along by a man, and he arrived 
one half-hour after us. We had changed our horses six times, and 
yet this Japanese had dragged his compatriot, an adult, averaging about 
54 kgs. in weight, over a distance of no kms. at a running pace in about 
fourteen and a half hours— and on vegetable diet only." 

One might feel inclined to take an oath that the above could 
not be true ; but the narrator must be a thoroughly trust- 
worthy man, and one need but read a httle more about the 
Japanese to be frequently confronted with similar incidents, 
until, finally, one feels obliged to give credence to these state- 
ments. Besides which, have we not, of late years, received 
such startling evidence of the almost incredible physical powers 
of the Japanese, that the" scientific critic " of their inadequate 
diet can now only be described by such a term as " comical "— 
or, better still, "tragi-comical" ? It is doubtful whether in all 
Europe there is a man capable of performing tasks which an 
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ordinary Japanese jinrikisha man would regard as everyday 
affairs.* 

From an issue of the British Medical Journal, 1904, p. 622, 
I reproduce the following : — 

" As is weH known, the Japanese are, physically, a small people, yet 
they are capaMe of remarkable feats of strength and endurance ; and. 
as recent events have once more shown, are full of courage and daring. 
The Japanese themselves attribute their high average of physical 
strengtii to a plain and frugal diet, and to a system of gymnastics called 
jn-jitso, which includes a knowledge of anatomy and of the internal 
and external use of water. It is claimed that the average standard of 
health in Japan is much higher than that in China, though the Japanese 
are a nnidi smaller race. In 1899 a commission was appointed to 
consider whether by a meat diet, or by other means, the stature of the 
race coold be raised ; but the conclusion arrived at was that, seeing 
that their feats of strength and powers of endurance were superior to 
races much taller than themselves, the lowness of their stature did not 
matter. . . , By the copious ingestion of water, the action of the bowels 
and kidneys is stimulated, and it is worthy of note that rheumatism 
is almost unknown in Japan. It is probable that the absence of meat 
from the diet, combined with the use of plenty of water, accounts for 
this inmranity. ... In the matter of diet, they are frugal to a degree, 
lice being the staple food in every Japanese house and appearing at 
every meal. Japanese troops have often made record marches on diet 
consisting S(^ly of a little rice. Vegetables and fruit are grotvn in 
abundance, and their value as a regular part of diet is realised far more 
than in this country, • Indeed, a labourer is content to work a whole day 
on a dinner of tomatoes, cucumbers and salad. Salad is eaten cooked, 
as a cure for sleeplessness. Milk is scarce, because it does not pay to 
keep cattle to produce milk alone, and the meat is not eaten. Tea, 
poured out almost immediately after it is made, is taken without milk. 
Beer is drunk to some extent, but not in large quantities ; and though 

• There has been some disagreement concerning the way in which these 
jinrikisha men live. Oshima (U.S. Departm. of Agr. Office of Exp. Stat.. 
Bull. No. 159, p. 75) tells of one who ate plentifully of animal food, content of 
digestible substances being: 137*1 grs. of protein, 21*8 grs. fat, i.oio-i grs. 
carbo-hydrates, in all 5,050 cal. 

But this man did not perform such heavy work as the men above mentioned. 
In four days he ran 30 + 10 + 5 + 15 iniles, averaging fifteen miles a day, 
whileBaeltz's two men ran about twenty-five miles daily for twenty-one consecu- 
tive days, and the third man mentioned by Baeltz ran sixty -eight miles in four- 
teen and a half hours. There would certainly be cause for reconsideration of 
the question if the first-mentioned meat-eating man had been capable of equal 
performance. Oshima's man was possibly degenerating under the influence 
of European habits. Oshima also tells us of a jinrikisha man who meta- 
bolised only about 70 grs. of digestible protein daily. 

But the main question is not whether we can work on such great quantities 
of protein. The point is, can we work, and possibly work better, on small 
quantities of protein ? 
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spirits are imported, they are little cared for. Cigarettes are smoked 
in great moderation, pipes being preferred ; but their bowls are small 
and contain only a few pinches o£ tobacco, as Mr. Tree has been demon- 
strating recently to the British public." 

As it no longer pays to quote the " physical debiUty " of the 
Japanese as an argument against vegetable food, its opponents 
have executed a complete volte-face, and now inform us that 
the Japanese eat quite as much meat as do the Europeans. 
But this is directly opposed to facts. If one is not satisfied 
with the above-given statements by Prof. Baeltz, Drs. Mori 
and Kumagawa, reference may be made to official Japanese 
returns. I have lying before me at the present moment the 
very latest annual statistics for Denmark and Japan^" Statis- 
tisk Aarbog, udgivet af Statens statistiske Bureau, Copen- 
hagen, 1906 " ; and " Resume statistique de I'empiredu Japon, 
Tokio, 1905." Reference to these shows that according to the 
latest enumeration there were in Denmark and Japan the 
following numbers of : — ■ 



Cattle . 

Pigs 

Sheep and Goats 



Denmark, I933. Jnpjn. igji. 

1.840,466 1,531,197 

1,456,699 992,596 

915,814 169.490 



There are, thus, far more domestic animals in Denmark than 
in Japan. And when we take into consideration that there are 
only 2J million inhabitants as against Japan's 46 millions we 
shall find that for every 1,000 inhabitants there are :— 



I 



1 



Cattle . 
Pigs . 
Sheep and Goats 



In Denmark. 

■ 73'' 

■ 538 

■ 367 
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In the Japanese pavilion in the exhibition in Dresden there 
were some statistics concerning cattle for slaughtering in 
Japan. As yearly average from 1884^1908, 148,510 oxen 
were slaughtered in Japan. 

If we suppose that each animal on an average yielded 
400 lbs. of dressed meat, we have a total of sixty million 
lbs. of meat. 
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In Japan there are forty-six millions of people, which gives 
us I J lbs. of meat per individual per annum. 

This computation corresponds very nearly with what Oshima 
says. He writes as follows (ibid,, p. 133) : — 



** During the year 1900, the ascertained quantities of animal food per 
head of the population were as follows : — 

Dressed meat . . . . .1*3 lbs. 

Fresh fish ...... 26*9 ,, 

Dried fish ...... 2*5 ,, 

Imported meat and fish . . . 0*3 lb. 

'*With the fish is included a certain proportion of inedible material, 
i.e., bones, etc., for which allowance would have to be made in estimating 
the actual amount of food material available. The figures will serve to 
indicate, however, what is perhaps the probable maximum consumption 
per head of the population, including children under fifteen years of 
age, and adults over sixty years of age. These figures are in striking 
contrast to those of other countries. 

*' Most, if not all, of the meat used in Japan is consumed by the well- 
to-do people in large cities. The greater part of the fish, also, is con- 
sumed by people in comfortable circumstances, especially in the coast 
regions. Methods of preserving fish are not yet highly developed ; more- 
over, among the rural population, the high price of fish prohibits its 
use. 

"The rural population of the interior depends very largely, or almost 
entirely, upon vegetable diet. Fish is eaten, perhaps, once or twice a 
month, and meat once or twice a year, if at all. The poorer working 
classes in the cities, also, use very little animal food. But the poorer 
working classes in the cities and the peasantry of the rural districts 
comprise nearly 75 per cent, of the total population, and it is therefore 
safe to assume that this proportion lives chiefly or wholly upon vegetable 
diet. And this, it may be observed, literally means vegetarianism. 
The so-called lacto-vegetarianism is unknown in Japan. Cows are 
scarce, and milk and other dairy products are expensive, and such as 
are available are consumed almost entirely by the wealthier people in 
the cities." 

And p. 129 : — 

"It is sometimes remarked, that the peasants in the rural districts 
of Japan, living largely on vegetable food, are really healthier and stronger 
than people of the better classes, who live on a mixed diet, and the 
better physical condition of the former is commonly believed to be due 
to their diet. The comparison, however, is hardly a fair one, because 
the general conditions of living, other than diet, vary greatly among 
these classes." 

We are not much disturbed by Oshima's argument, for it is 
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apparent that he is reluctant to criticise the European standard, 
in which he seems to believe. This is, if anything, an advantage, 
for all suspicion of inclination to overvalue vegetarian principles 
is removed. Oshima concludes as follows (p. 130) : — 

" The vital question, however, is not whether persons can keep well 
and strong upon a vegetable diet, for such is abundantly proven by 
practice and by experiment ; but whether they cannot be equally as 
well, or perhaps much better, and more advantageously nourished on a 

The sum of the matter is evident ; the Japanese are practi- 
cally vegetarians in the full sense of the term, and in spite of 
this " under- nutrition," going without meat and milk, they are 
quite able to hold their own with any of the " richly nourished " 
nations. The chief reason why the Japanese adopted a meat 
diet was because of the disease " beri-beri." The history of 
this movement is very interesting and instructive. 

About 1880 beri-beri appeared as a veritable scourge in the 
Japanese navy, as will be seen from the following figures 
given at the exhibition in Dresden : — 

1878-83, of 29,321 marines, 9,516, or 32-5 %, had beri-beri. 



i. 9.516. ' 



i'6 %, had beri-beri. 



In 1884, it is evident, matters were improving ; and what was 
the reason ? On January ist, 1884, the regimental authorities 
began to provide the food for the soldiers, instead of giving 
each of them 15 sen (3s. yd.) and later 18 sen (4s. ^d.) per day ; 
with this money the soldiers had to buy their food, the conse- 
quence being that most of them had been eating rice, which is 
the cheapest and easiest to prepare. Now when the regimental 
authorities provided the food, the bill of fare was quite luxurious 
with a content of 197 grs. of protein, 43 grs. of fat, and 775 grs. 
carbo-hydrates. 

Three hundred grs. of meat and 50 grs. of fish a day ! When 
we come to think of the size of the Japanese, this is excessive 
hyper-nutrition. The desire was, evidently, to go one better 
than the European. Probably the soldiers could not eat such 
great quantities of food. 
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Later on, the bill of fare was changed, containing 140 grs. of 
protein, 24 grs. of fat, and 607 grs. of carbo-hydrates. 

On this diet the daily rations per individual were, grs. : 
375 rice, 131 barley, groats, 38 sugar, 11 beans, 8 wheat-flour, 
74 soy, 4 tallow, 244 bread, 225 meat, 150 fish, and 
450 vegetables. 

Evidently, a most extravagant diet, rich in meat and 
vegetables. 

Bill of Fare.* 



Breakfast. Miso-soup with onions. 

Salted cabbage. 

Rice-barley-porridge. 
Dinner. 244 grs. bread. 



Supper. 



22 




sugar. 


225 




meat. 


225 




potatoes. 


150 




fish with soy. 


225 




white turnips boiled with soy 



Rice-barley-porridge. 



The miraculous effect of the diet on beri-beri seems to show 
with almost mathematical certainty the wonderful effect of 
meat in combating the disease. The Japanese had no doubt at 
all about it. 

But we must be very cautious in drawing conclusions, when 
there are many different factors to be taken into account. 

The change in the diet was not restricted solely to the addition 
of meat to it. The quantity of rice was reduced by one-half 
or more, and barley-groats and bread substituted. Further- 
more, besides cabbage, about one pound of potatoes and 
turnips were supplied. AU these factors may have contributed 
to the ultimate result ; but which of these was the most potent 
it is impossible to say. 

The above rations were those provided while the men were 
in harbour or on shore. When at sea the diet was similar, 
with the exception that preserved provisions took the place of 

* Exhibition in Dresden, 191 1. 



THE JAPANESE 45 

fresh meat and vegetables. Instead of salted cabbage at 
breakfast, turnips salted down with rice-bran were served. 

It is very interesting to compare the experience of the 
Japanese with that of the Norwegians, which was the very 
reverse of that of the former. On Norwegian boats the 
disease was quite unknown on long voyages until 1894, but 
since that year it was frequently recurring. Curiously enough, 
it was in 1894 that the Norwegians " improved " the diet of 
their seamen as follows • : — 



Bread 

Peas and salted nieatt . 

Preserved meat and fish 

Dr>- fish . 



■ •«9i- 



After .894. 



Of bolted rye-flour. White bread. 
Every day. Onceor twiceaweek. 

Three or four times 

Once a week. 



Thus the Japanese add meat and fish to their diet and beri- 
beri disappears ; the Norwegians do the same and beri-beri 
appears. The only conclusion at which we can arrive is that 
meat cannot have been the operating, or the sole operating, factor 
in the checking of beri-beri in Japan. 

The riddle is easy of explanation now that we know that the 
substances which hinder the development of beri-beri are 
found in the bran of cereals, in peas, beans, fresh meat, etc. ; 
that it is not protein which is the resisting agent is evident from 
the fact that these foods are ineffective against the disease if 
they are heated to 120°; thus preserved meat has been found 
to be useless. The beneficial substances are soluble in water, 
in fact. Animals suffering from beri-beri while fed with 
pearled rice can be cured if they be given rice-bran, or a water 
extract of bran. 

Thus it is not difficult to understand the contradictory 
state of affairs experienced by the Norwegians and the Japanese. 
In Norway they restricted the use of peas, and, instead of breai 
of bolted rye-flour containing a rather large amount of bran, 
they provided white bread. In Japan they restricted theuseof 



• Axel Hoist. Paper read before the Society oi Tropical Medici 
Hygiene, London, November 17th. igii. 
t Probably tat pork witli only a little lean- 
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rice and gave bread. I am not sure as to what kind of bread 
it was, but it was probably not our fine white bread. 
Besides which, the food supphed while the men were on shore 
or in port — fresh meat, potatoes, turnips and cabbage — must 
•certainly have been beneficial. Perhaps the soy had the best 
^fJect, being a water extract from beans and bruised grain. 
While at sea the preserved meat could perhaps have had no 
:efJect ; but the other factors were still partly operative, and a 
fresh factor was the salted bran, which must have been very 
effective. 

It is curious to think that the Japanese would have been 
spared all these afflictions if they had never learned to pearl 
their rice, or if they had given their soldiers soup made with 
rice-bran. 

With which I will close my discussion of the Japanese. 
They have been the means of furnishing us with abundant proof 
that a race of people can maintain themselves for over a thousand 
years in truly wonderful physical and mental condition on very 
little protein, derived almost exclusively from vegetables. 

But here in Europe we have our " Japanese." A staggering 
blow has been dealt at the belief in the strength that can be 
derived from meat by the brilliant victories achieved by 
vegetarians in the more strenuous sporting contests.* 

On June 26th, 1898, a Berlin Sports Club arranged a walking 
contest of 113 km. (over seventy miles). There were twenty- 
three contestants, of whom eight were vegetarians and fifteen 
meat-eaters. The first six to arrive at the goal were vegetarians. 
They came in almost on one another's heels, and were in splendid 
condition. Of the fifteen meat-eaters only one got home, and 
he was half an hour behind the winner. All the other meat- 
eaters had retired from the race. No. i was Karl Mann, an 
old vegetarian ; he covered the seventy odd miles in fourteen 
hours eleven minutes. He lived entirely on fruit, salad, milk 
and bread. 

On June i8th, 1902, there was another walking match, and 

* " Archiv fiir physikalisch-diatetische Therapie," 1902, p. lOi ; and 
Dr. Caspari, " Physiologische Studien iiber den Vegetarianismus," Bonn, 

1905. P- 97. 
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this time between Dresden and Berlin. The course was 
202 km. (125^ miles), and no time was allowed for a rest. 
There were thirty-two starters. Karl Mann was again the 
victor, in twenty -six hours fifty-eight minutes. No. 2 came in 
two hours later. The first five to arrive were vegetarians. 

The last-mentioned race was strictly supervised, in every 
particular, by medical men, of whom Dr. Caspari was one. 
Dr. Caspari had two of the men under close observation during 
their training and also during the race. These two men were 
Karl Mann and another competitor who, I think, was of 
about the same age. The latter was a flesh-eater, and had 
to give up halfway through the race. It is interesting to 
observe how Dr. Caspari, who is not a vegetarian, tries to 
explain that the whole afJair was a pure matter of luck ! 



CHAPTER VII 

VARIOUS OTHER EXPERIMENTS AND INVESTIGATIONS 

In order not to tire the reader too much, I will take these 
in condensed form. The results agree in every respect with 
those dealt with in foregoing chapters. 

Klemperer * undertook experiments in metaboUsm with two 
vigorous young men as subjects, who for eight days received 
the following diet : — 

33 grs. protein ; 264 grs. fats ; 470 grs. carbo-hydrates ; 
and 172 grs. alcohol — ^with a consequent fuel value of 5,200 cal. 

Nitrogen equilibrium was estabUshed, and there was even 
a plus balance, although 19J per cent, of the protein was 
non-digestible, so that equiUbrium was obtained in reality on 
26i grs. of digestible protein, representing 4-24 grs. nitrogen. 

I do not consider that this experiment ought to be advanced 
as proof, because of the large amount of alcohol used — 172 grs. 
of alcohol represent about half a Utre of spirits, calculated 
on a basis of 34 per cent, of pure alcohol. The subjects must 
have been partly intoxicated, and we do not know accurately 
what effect this had upon the normal metaboUsm. 

Caspari t and Glaessner arranged experiments in metabolism, \ 

the subjects being a vegetarian married couple, of whom one 
had lived for eleven years, the other for three years, on vegetable 
food. The dietary during the experiment consisted of bread 
(cakes), potatoes, carrots, hazel-nuts, dates, sugar, linseed oil, 
and barley water. The quantities contained were : — 

Wife. Husband. 

Total protein . . 33*3i grs. 48*94 grs. 
Digestible protein . 25*25 „ 3612 „ 

Calories . . 2,715 4,559 

Both subjects established a decided equilibrium, therefore, 
at least, there was a balance on 25 to 36 grs. of protein. 

* Klemperer, " Zeitschrift fiir klin. Medizin," Vol. 16. 

t Caspari and Glaessner, " Biochem. Centralblatt," Vol. 2. 
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Landergren " made experiments with a diet in which there 
was a minimal quantity of profein. As all ordinary bread 
contained too much protein for his purpose, he baked special 
bread and cakes composed as follows : — 

Bread : loo parts wheat-meal ; 200 parts maize (0-05 per 
cent, nitrogen) ; 53 parts melted butter ; 15 parts yeast, 
and a httle ktimmel. 

Containing 2'9 — 34 per cent, protein. 
Cakes : 100 parts wheat -meal ; 300 parts maize ; 75 parts 
cane sugar ; 75 parts milk-sugar ; 150 parts melted 
butter, and a little yeast. 

Containing I'g — 2"i per cent, protein. 

The subject was supphed with only these two kinds of bread, 
potatoes, coffee, beer, together with a cream prepared from 
raspberry juice, potato-meal and sugar. As he did not come 
down under 28 grs. protein on this diet, he lived for the last 
three days principally on the aboVe-described cream and a little 
bread, whereby he was brought down to 5 — 6 grs. protein. 
I append the most important figures : — 
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It will be seen that, although the subject is not in equilibrium, 
the output of nitrogen in the f«ces not being stated, it indicates 
that equilibrium might be established on about 21 grs. of 
digestible protein. 



' Landergren. " Skand. Archiv fur Physiologii 
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We pass on to Dr. Siven's * experiments on himself during 
thirty-two consecutive days on the following five standard 
diets (the figures represent grams) : — ' 
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II. 
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+7-50 
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+0-25 
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As the quantity of protein continually decreases, one 
cannot reckon with the balance for the first days of each period. 
It is, therefore, calculated with the average for the last three 
days, with the exception of Period IV., where only the last 
day is taken into account. It is scarcely a matter for surprise 
that equilibrium could not be established on such a senseless 
diet as that of Period V., from which cereals (bread, groats) 
were entirely excluded, and the man received besides only 
one-fifth kg. of potatoes, and had to Uve on butter, sugar, 
apples and wine. The only thing remarkable is that the 
minus balance is so small. 

Period IV. offers various points of interest. Here, bread 
and milk have been omitted, in order to reach a low protein 
level. The diet, apart from the almost innutritive beverages, 

♦ Siv^n, " Skand. Archiv fiir Physiologie," Vol. 10. 
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consisted only of butter (cream), potatoes, sugar and apples, 
which is such an abnormal combination that no man would 
adopt it in practice. But despite this artificial modicum 
of protein, no deficiency is discoverable. Equilibrium was 
established oa the 28 grs. of protein. If the output 9-89 grs. 
be deducted, there remain but i8'56 grs. of " digestible " 
protein. If we take into consideration that the entire quantity 
of nitrogen in coffee and tea, two-thirds of it in beer, and about 
two-thirds in potatoes and apples, is not forthcoming in protein 
compounds, we arrive, according to Siven's analysis, at the 
surprising result that of the 28-25 grs. there were only 1437 
of actual protein. And with these 14 grs. we would appear 
to be down somewhere about the minimum ! 

I would ask the reader to cast a. glance at Period II., where 
it appears that a diet, consisting principally of such simple 
fare as bread, butter, potatoes, milk and rice-porridge, contains 
nearly double the necessary protein (in comparison with 
Period IV.). 

Dr. Siven remarks that he continued quite capable of exer- 
tion during this experiment, and did not perceive the slightest 
disturbance to his physical health. But on the monotonous 
diet of Periods IV, and V. he became more and more sensible 
of disgust. But such a diet, which entirely lacked our principal 
means of nourishment, bread, hes altogether beyond the 
domain of practice. It is interesting to note how nature seeks 
in this way to save herself while yet on the right side, and before 
things have been pushed to extremes. 

That such a simple diet, as in Period III., consisting, in fact, 
of butter, bread and potatoes only, should have occasioned no 
inconvenience, either with regard to the health, the nitrogen 
equilJbriimi, or on the score of monotony, is worthy of the most 
careful consideration. 

I will also mention that Peschel * likewise experimented on 
himself, and showed that he was able to establish equilibrium 
on an output of 5-07 grs. of nitrogen in the urine. 

Neither must the experiment of Dr. Netimann't be omitted. 

' Peschel, " Untersuchungen aber den Eiweissbedarf dcs gesunden 
enschen," Berlin, 1S91. 
f " Archiv far Hygiene," Vol. ^5, p. i. 
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His daily allowance contained, on the average, 74*2 grs. protein ; 
117 grs. fats ; 213 grs. carbo-hydrates ; representing 2,367 
calories ; which amount of protein, in proportion to the fore- 
going experiments, is not very small, but it is 37 per cent, 
less than the old standard. These experiments acquire their 
importance from the fact that they were extended over long 
periods (two years). 

Voit,* also, in his later years, undertook experiments with 
small quantities of protein. One subject, a vegetarian, 
showed that he could estabUsh equilibrium on about 54 grs. 
of protein. In this case, one would think, Voit proved himself 
to be in the wrong ; but actually concede so much he would 
not. He put his laboratory janitor upon the same vegetarian 
diet, which the man ate very unwilUngly. The result was that 
the subject showed a minus balance — as was only natural, 
seeing that the experiment lasted only three days. Voit 
then contended that the vegetarian had eaten too much starch 
food and had thereby injured his digestive canal. The man 
ate : — 

22 grs. fats and 557 grs. starches ; 

but as he weighed only 57 kg., Voit reckoned that the above 
quantities would work out for a man weighing 70 kg. at 

27 grs. fats and 684 grs. starches. 

Although something must be deducted from this, because of 
the Umited quantity of protein, yet Voit maintained that such 
a large amount of starch food is injurious. He professed to 
have " firmly estabUshed " that a man cannot assimilate more 
than 500 grs. of starch. 

It ia really quite interesting and instructive to note what the 
old disputant has to say at this time — ^twenty to thirty years 
after his first investigations in the subject. To begin with, he 
makes a concession : — 

** I am, however, willing to grant that, at the present day, a great 
deal more meat is consumed than is necessary, and that, as a result of 
earlier views, too high a value is placed on it. Vegetables ought to 
form the foundation of diet for healthy people, and only so much meat, 

♦ Voit, •' Zeitschrift fur Biologic," Vol. 25. 
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supplying protein and lat, should be added to supplement the proper 
quantity of carbo-hydrates with the correctly proportionate amount of 
fats and protein." 

This appears to be very promising ; but the fact is that Voit 
is palpably writing on the understanding that the correct 
quantity of protein is still 118 grs. He proceeds with a whole 
host of arguments against a plentiful provision of carbo- 
hydrates ; as, for instance, when he quotes a smith, who says 
" that he does not work so well on many potatoes," with more 
in like vein. He writes in conclusion :- — 

" Of yet more importance is the experience gained from such cases 
where — as, formerly, in Prussian prisons — limited quantities of protein, 
together with plenty of starch-meal, in a diet almost exclusively vege- 
tarian {black bread, potatoes, legumes, cabbage and turnips) in the 
form of gruel, are supplied for an indefinite period. The majority of 
prisoners on long sentences fall ill in consequence, contracting catarrh 
of the stomach and intestines with dyspepsia, and dying of starvation, 
if not given other food. . . . 

" I have frequently explained the importance of meat, and have 
pointed out that the addition of meat to a prepond crating ly vegetable 
diet, does not chiefly concern itself with the increase of the protein 
supply, which could be accomplished by means of the legumes (beaus, 
lentils, etc.), but to avoid the ill effects of a diet consisting for the 
greater part of poorly nourishing vegetables : thus, the full benefit is 
to be obtained from meat only when it conduces to less consumption 
of bulky and innutritious vegetables." 

We shall have opportunity later on to show how fallacious 
are these arguments. 

Rubner * also found that he could establish equihbrium on a 
potato diet with a very limited quantity of protein (about 
52 grs. digestible crude protein — N x 6'25 — or 35 grs. pure 
protein), but he did not venture to test the consequences in 
practice, although in his works much is said against the use of 
protein in large quantities.t But it would take up too much of 
our time to enter further into Rubner's elaborate experiments. 

We will leave laboratory experiments for a while, and try to 
find out to what level of protein consumption, so far as has been 
observed, people have been able to descend on freely chosen 

• E. von Leyden. " Handbuch der Emfthrungstherapie," 1B97, Vol. i. 
p. IJ9. 

t Rubner. " Die Gesebce des Encrgieverbrauchs," Leipwc, :goi, pp. 34 
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fijfiirfr-v which '*--;-*:il now •;;:ccierr.en.r w.-h. i r-tw .cher rximraej. 
I would like to draw attentica to 54:>iiie verv interesting and 
valuable experiments wiuch the '* U.S. A. Department of 
Agncvttare " has prosecuted for se^^^^al years in order to deter- 
mine cleaily oo what diet the various classes of the popoIatioQ 
in an the States five. The experrmfnts wi^e carried oat in this 
way : as^stants were sent to viat various casoaQy sdected 
families, the as^stant remaining with the family for a iort- 
night as a daily goest. The food-stn& were wdghed by hnn, 
and be took sam|rfes for snbseqinait chemical analy^, etc. 
The iamifies, meanwhile, were requested to continue to five 
during the fourteen days in the manner custcnnary with them. 
No account was taken of the quantity consumed by each 
individual member of the family. The total consumption 
alone was noted, and the whole adjusted in {MDportion to the 
adult male according to the following scale 



Male, adult 

„ 14 — 17 years old 
Female, adult 

„ 14 — 17 years old 
Child, 10—13 

6-9 



9f 



99 



99 



»9 



99 



99 



99 



under 2 years 



10 

8 
8 

7 
6 

5 
4 
3 



In other words, two children of from six to nine years were 
reckoned as equal to one adult male, or five adult females as 
equal to four adult males, and so on. 

From a whole series of these experiments I select only a few 
individual ones which have an especial interest for me. These 
arc :— 

Atwaie/s and W^oorf's inquiries concerning negroes in Alabama.* 
Twenty families were subjected to experiment, nearly all of 
them being tenants of rural plots. The character of the diet 
varied very much ; the nearer the family to a town, the more 

♦ Atwtttcr ttnd Wood, " Dietary Studies with reference to the Food of 
the Npgroes in Alttbttitia," U.S. Department of Agriculture, Bull. No. 38, 
Washington, 1896. 
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protein they consumed. From seven of the families, living 
farthest from any town, the following figures (in grams) for the 
adult male were obtained : — 



Mo. I 


31 


27 


304 


1,625 




II-8 


.. 2 


z6 


83 


225 


1,800 




15-9 


.. 3 


33 


99 


214 


1,935 




13-3 


.. 4 


44 


57 


372 


2,240 




II-4 


.. 5 


35 


60 


389 


2,295 




15 


„ 6 


49 


138 


255 


2,535 




II-7 


,. 7 


49 


119 


362 


2,790 




12-9 



Thus it will be seen that here, in the instances of those 
families on the lowest protein supply, we have probably 
descended as low as 20 — 25 grs. of digestible protein. We must 
also note how small is the total food quantity ; three of the 
families show less than 2,000 large calories. Note, furthermore, 
the astonishingly wide range of the nutritio-ratio. 

One of the investigators, the well-known Prof. Atwater, 
now deceased, who superintended all these experiments, laid 
down, as a result of the mass of material collected, the following 
" Normal Standard for America " : — 



Oman, doing little muscular work 


90 


2,400 




6-5 


,, ,, moderate ., 


100 


2,700 




6-6 


an, not working 


J 00 


2,700 




6-6 


„ doing light muscular work 


113 


3.000 




6-5 


„ „ moderate „ 


125 


3.500 




6-S 


„ hard 


150 


4.500 




7-3 



Atwater then compares the diet of the negroes with his 
standard, and naturally finds that they are " under- nourished." 
I find it interesting to note how little this " under-fed " con- 
dition of theirs — ^by about one-quarter in protein and one-half 
in calories—seems to affect them. They work in the season, 
man, woman and child, from dawn to sunset, taking only a 
- short rest at midday. " They swing their great mattocks to 
the rhythm of some song or other." They appear to be 
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s:ener^v s^itisiei "x-.zh :h-rir kztrC^ cirninistances- Only in 
the nei^hr*: -irh>:«i :: ii-i^Ti^ irr th-e r.-ciiti.ms chaii;^e<l ; they 
axe more preteni:':-'^. ind liseir diet, as well as the proportion 
of omtaiiied prmcm, approach the DonnaL (Is this the 
influence of sdence?^ The daily dietafy <rf those negroes who 
five at a distance £roin the towns b thus described : — 



" The dailT fare is prepared in very simple wa3rs^ Com meal is mixed 
■ater, and baked on the flat soriice of a boe or giiddle. The salt 
pork is diced thin, and fined nntfl very tvovn. and much of the fat fried 
out. Mc^asses from cane or sovghnm is added to the iat^ making what 
is kncwn as ' sap.' which is eaten with the com bread. Hot water, 
sweetened with molasses^ is used as a beveia^. This is the bill of fare 
of most of the cabins on the plantations of the " bla<± belt.* three times 
a day throoghont the year." 



The most remarfcaMe pcmt — so far as I am omcemed, at 
least — is that the negroes are aUe to p»sist cm this uniform 
diet. But the explanation may widl be that the simider the 
diet and the mcve it consists of carbo-hydrates, the l<Higer is it 
before the mcmotony of it begins to palL Beef steak with fried 
eggs would so(m beoxne insuppcHtaUe if set bef(M^ one three 
times a day, even if potatoes and l»ead were eaten as welL 

Jaffa's* investigations were undertaken in ccnmection with 
fruitarians in California. We wiD here occupy ourselves with 
the case of a family of two adult women and three children of 
thirteen, nine and six years. With the exception of the 
children in babyhood, the family had hved for seven years on 
fruit alone, and had therefore acquired very little protein. 
We may remark that this case has the additional interest that 
it deals with children ; and one would say that for the latter a 
generous supply of protein was of the utmost importance for 
the promotion of their physical growth.t 

In these experiments, contrary to those just cited, individuals 
were taken separately. The members of this family ate twice 
daily. The first meal was at lo o'clock in the morning ; the 
second at five in the afternoon. The first consisted always of 
nuts and fruit ; at the second, as a rule, no nuts were eaten 
with the fruit ; but honey and olive oil instead. Variety was 

• Jafia, U.S. Department of Agricultrire, Bull. No. 107, Washington. 
1901. 

t Voit, in Hermann's " Handbocb/' Vol. 6, I., p. 532. 
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obtained by selection between five different kinds of nuts. 
together with fresh fruit (apples, apricots, bananas, figs, 
oranges, grapes, oUves, peaches, pears, plums) and dried fruits 
(dates, raisins, etc.). A little celery and tomatoes were also 
eaten, and very rarely (by the thirteen-year-old girl) a little 
prepared cereal food. 

It is added that the whole family were of short stature ; but 
this was a congenital defect with all of them, and one with 
which the fruit diet had nothing to do. The father as well as 
the mother (who was one of the adult women in question) and 
grandmother of the children were all of diminutive growth. 
The investigation produced the following results : — 



, 33 yeais 



3- Girl, 

4. Boy, 

5. Girl, 



104 „ 
75 i .. 
43 ., 



33 grs. 






For comparison we include the American " Standard " for 



Woman doing light work 
Child aged from 10— is years 
6-9^ „ 



90 g 
90 
65 
50 



Cnl. 
2,400 
2.450 
1.750 
1,420 



The first glance will show how monstrously the family was 
" under- nourished ; " at the best, only one-third of the protein 
and one-half of the calories. Furthermore, although the indi- 
viduals were undersized, the deficit, especially in protein, is too 
colossal. It may be recalled that, according to Voit, the 
difference between the amount of protein required by a small, 
and that by a big man, is not nearly so great as one would 
suppose. Nos, 4 and 5 come nearest the " Normal Standard " ; 
but these two children were comparatively over-fed during the 
period of experiment. The investigator states expressly that 
they ate more then than was usual with them, because the food, 
so long as the experiment lasted, was paid for by the State, and 
the children were, in consequence, allowed to eat, regardless of 
the expense, whatever fruit they liked best, which, otherwise, 
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the family would not have been able to afford. This circum- 
stance showed itself plainly in their weights ; thus : — 

No. 4 at commencement of experiment weighed 43 lbs. ; at close, 45 lbs. 
>» 5 »» ** »» »» »» 3^2 f» >» 33 f* 

A marked increase on " under-nourishment " in the course 
of fourteen days. 

Several interesting little details were brought to light by 
these experiments on strict fruitarians — ^natural apes, we might 
call them. I will only select two for discussion here. 

1. The Cost. — As a result of a great number of experiments 
promoted by the U.S. Government, it has been found that it 
costs an adult man, on an average, to live — that is, to eat — 
in America, 25 cents (is. old,) per day. But the cost of the 
fruit diet during the period of experiment, calculated for an 
adult man, worked out at 35 cents (is. 5|rf.) per day. But, 
as already remarked, the expenses during the period of experi- 
ment were somewhat heavier than under normal conditions, 
although, on the other hand, the experiment took place at a 
time — ^in autumn— when fruit is cheap as a rule. Taking 
everything into account, the investigator came to the result 
that it costs more to live on fruit alone than on ordinary fare. 
And such was the case even in that land of fruit, California. 
Thus we may easily make up our minds that if we are ever to 
start pla3dng at being apes in this country, we must be 
prepared to act as do real apes — ^that is, we must steal the fruit 
we require. 

2. Prof Jaffa's Deductions. — ^The investigator, who evidently 
is a firm adherent to the " Normal Standard," is obviously 
in a dilemma what to make of the results obtained. It is 
extremely diverting to examine the views expressed by him, 
for which purpose I will reproduce a sample of them. He 
writes * : — 

** It is a difficult matter to draw any general conclusions from the 
foregoing dietaries without being unjust to the subjects. It would 
appear, upon examining the recorded data and comparing the results 
with commonly accepted standards, that all the subjects were decidedly 
under-nourished, even making allowances for their light weight. But 

* U.S.A. Department of Agriculture, Bull. No. 107, p. 19. 
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■when we consider that the two adults have lived upon this diet for seven 
years, and think they are in better health and capable of more work 
than they ever were before, we hesitate to pronounce judgment. The 
three children, though below the average in height and weight, had the 
appearance of health and strength. They ran and jumped, and played 
all day like ordinary healthy children, and were said to be unusually 
free from colds and other complaints common to childhood." 

He concludes as follows : — 

" The subject gained nitrogen, although on a diet containing much 
less nitrogen than the tentative standard demands. No extended com- 
ments can be made on these results, because, as before stated, there are 
few, if any, similar experiments at hand for comparison. Further 
investigation along this line is needed." 

Prof. Jaffa's astonishment makes itself felt. How much 
nearer the point it would have been had he concluded : 
" The commonly accepted standard is altogether at fault." 
But to make such a confession would have been to throw 
down the gauntlet in the face of the combined scientific forces 
of England and America ; and Prof. Jaffa has neither the 
courage nor conviction to do that— and the same may be said 
of some of the other men above mentioned. 

Thus far had I come by August, 1905, when I obtained pos- 
session of Prof. Chittenden's work (of that year) on experiments 
which he had conducted on twenty-six men. Those who read 
what is written above will understand that the intensely in- 
teresting results obtained by him did not surprise me ; yet I 
venture to say that they must have caused a great deal of 
astonishment on the part of scientific men. 



CHAPTER VIII 

PROFESSOR CHITTENDEN'S EXPERIMENTS 

Before we deal with these experiments we must spare a 
few words concerning the man to whom the credit is due that 
they were taken in hand. This gentleman was Mr. Horace 
Fletcher, the well-known American. But we will let him speak 
for himself * : — 

" About ten years ago, at the critical age of forty-four, the writer was 
fast becoming a physical wreck in the midst of a business, club, and 
social tempest. Although he was trained as an athlete in his youth, 
and had lived an active and most agreeable life, he had contracted a 
d^^ee of physical disorder that made him ineligible as an insurance 
risk. This unexpected disabiUty, with such unmistakable warning, was 
so much a shock to his hopes of a long life, that it led to his making a 
strong personal effort to save himself. The study was taken up in 
systematic manner, account of which is too long to relate here ; but the 
eager auto-reformer soon learned that his troubles came from too much 
of many things, among them, too much food and too much needless 
worry ; and realising the danger ahead, he sought a way to cure himself 
of his disabilities by the help of an economic food supply, as did Luigi 
Comaro ;t but what is even more important, he found a way to enjoy 
the smaller quantity of food much more than any plethoric luxury can 
give, and arrived at the method by a route that showed a means of 
conserving a healthy economy and an increased pleasure of eating, at 
the same time, in quite a simple and scientific manner, that anyone may 
learn and practise without any ascetic deprivation whatever. Comaro 
buried the real clue to his economic and pleasurable success with his 
body, owing to his vague generality of description of his method. The 
writer is determined not to make the same mistake, and thereby bury 
his key to a happy and easy life." 

As we cannot here reproduce the 400 odd pages that go to 
make up Mr. Fletcher's interesting book, we must content our- 
selves with explaining that the key in question is, briefly : 
Eat sparingly, and chew well, by extremely careful masti- 
cation, each bit of food being swallowed only when it is so 

* Horace Fletcher, " The A.B.-Z. of our own Nutrition/' London, Ewart, 
Seymour & Co., Burleigh St., Strand. 

I An Italian philosopher, who lived over 300 years ago. 
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finely divided and so thoroughly mixed with the saUva that 
it slips down, so to speak, by itself. The taste veers round 
more and more until only simple and principally vegetable 
food is preferred. 

Mr. Fletcher paid a visit to Prof. Chittenden of Yale Univer- 
sity, at the latter's home in New Haven, U.S.A., when it was 
arranged that Prof. Chittenden should experiment with Mr. 
Fletcher as subject. Prof. Chittenden gives the following 
account of these experiments " : — 

" In the autumn o£ 1902 and in the early part of 1903, Mr. Fletcher 
spent several months with the writer, thereby giving an opportunity 
for studying his habits of life. For a period of thirteen days in January 
lie was under constant observation in the writer's laboratory, when it 
was found that the average daily amount of protein metabolised was 
4i'25 grs.. his body-weight {75 kgs.) remaining practically constant. 
Later, a more thorough series of observations was made, involving a 
careful analysis of the dady diet, together with the analysis of the 
excreta. For a period of six days the daily diet averaged 44'9 grs. of 
protein, 38-0 grs. fat, 353 grs. of carbo-hydrate, the total fuel value 
amounting to only i,6o() larg;e calories per day. The daily intake of 
nitrogen averaged 7-19 grs., while the daily output through the urine 
was 6-30 grs., and in the feces o'6 gr. ; i.e., a daily intake of 7'i9 grs. 
nitrogen, with a total output of 6'C)0 grs.. showing a daily gain to the 
body of o'29 gr. nitrogen, and this on a diet containing less than half 
the proteid required by the Voit standard, and having only half the 
fuel value of the Voit diet. Further, it was found by careful and 
thorough tests made at the Yale gymnasium, that Mr. Fletcher, in 
spite of this comparatively low ration, was in prime physical condition. 
In the words of Dr. Anderson, the director of the gymnasium : ' The 
case is unusual, and I am surprised that Mr. Fletcher can do the work 
of trained athletes and not give marked evidences of over-exertion. . . . 
Mr. Fletcher performs this work with greater ease and with fewer 
noticeable bad results than any man of his age and condition I have 
ever worked with.' It is not our purpose here to discuss how far these 
results are due to insalivation, or the more thorough mastication of food. 
The main point for us is that we have here a striking illustration of the 
estabhshment of nitrogen equihbrium on a low protein diet, and great 
physiological economy as shown by the low fuel value of the food 
consumed, coupled with remarkable physical strength and endurance." 

In November, 1902, Prof. Chittenden began to experiment 
upon himself. At that time he weighed 65 kgs., was nearly 
47 years of age, and, as he writes,! 

k. loot. D. tiS. 

V York, 1905. 
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" Accustomed to eating daily an amount of food approximately equal 
to the so-called dietary- standards. Recognising that the habits of a 
lifetime should not be tv^ suddenly changed, a gradual reduction was 
nuide in the amount of protein or albuminous food tak«i each day. 
In the writer's case, this resulted in the course of a month or two in 
the complete abolition of breakfast, except lor a small cup of coffee. 
A light lunch was taken at 1.30 p.m., loUowed by a heavier dinner at 
6,30 p.m. Occasionally, however, the heartier meal was taken at 
noontime, as the appetite suggested. It should be added that the total 
intake of food was gradually diminished, as weU as the protein con- 
stituents. There was no change, however, to a vegetable diet, but a 
simple introduction of physiological economy. Still, there was, and is 
now, a distinct tendency towards the exclusion of meat in some measure, 
the appetite not calling for this form of food in the same d^ree as 
formerly. At first, this change to a smaller amount of food daily was 
attended with some discomfort, but this soon passed away, and the 
writer's interest in the subject was augmented by the discovery that he 
was unquestionably in improved physical condition. A rheumatic 
trouble in the knee-joint, which had persisted for a year and a half, and 
which only partially responded to treatment, entirely disappeared (and 
has never since recurred). Minor troubles, such as ' sick-headaches ' 
and bilious attacks, no longer appeared periodically as before. There 
was greater appreciation of such food as was eaten ; a keener appetite 
and a more acute taste seemed to be developed, with a more thorough 
liking for simple foods. By June, 1903, the body -weight had fallen to 
^S kilos. 

" During the sunmier the same simple diet was persisted in — 2l small 
cup of coffee for breakfast, a fairly substantial dinner at mid-day, and 
a light supper at night. Two months were spent in Maine at an inland 
fishing resort, and during a part of this time a guide was dispensed with 
and the boat rowed by the writer frequently six to ten miles in the 
forenoon, sometimes against head winds (without breakfast), and with 
much greater freedom from fatigue and muscular soreness than in 
previous years on a fuller dietary." 

On Prof. Chittenden's return home his weight was 57I kgs. 
From July ist it had remained constant at this point, at which 
it would seem that the body had itself found equiUbrium. 
In order to determine the nitrogen equilibrium he collected 
each day's output of urine from October 13th, 1903, to 
June 28th, 1904 — eight and a half months in all. The urine 
was analysed every day and the contained amounts of 
nitrogen, uric acid, phosphoric acid, etc., determined. A 
table, which occupies seven pages of Mr. Chittenden's book, 
gives the result for each day. The daily average was as follows 
(the figures represent grs.) : — 



Volume Nitro- 


Uric Phosph 


Uiine. gen. 


Add. Acid. 


468 5-69 


0-392 0-904 


5-40 
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From 13/10, 1903, to 12/3, 1904 
From 13/4, 1904, to 27/6, 1904 

Attention is directed to the small volume of urine, which 
was fairly constant for the whole period. Prof. Chittenden 
offers the explanation that the probable cause is that on a low 
intake of protein there is less thirst and less desire to drink. 
Prof. Chittenden proceeds : — 

" Further, in view of the small nitrogenou'? waste there is no need 
on the part of the body for any large amount of fluid to flush out the 
kidneys. The writer has not had a turbid urine during the nine months 
period. With heavier eating of nitrogenous foods, an abundant water 
supply is a necessity to prevent the kidneys from becoming clogged, 
thereby explaining the frequent beneficial results of the copious libations 
of mineral waters, spring waters, etc., frequently called for after, or 
with, heavy eating. Obviously, a small volume of urine each day 
means so much less wear and tear of the delicate mechanism of the 
kidneys." 

Very remarkable is the low nitrogen output, 5-69 grs. = 
35-56 grs. protein decomposed ; in the last two and a half 
months it is as low as 5'40 grs. nitrogen = 33'75 grs. protein. 
This is less than one-third of the Voit standard. But was the 
body in nitrogen equilibrium ? Prof. Chittenden affirms that 
there could be little doubt that it was, as the body-weight 
(57^ kgs.) was constant during the whole period. As for my- 
self. I should lay as much stress on the fact that all the time the 
health was in excellent condition. 

But to make sure on this point, two carefully conducted 
experiments were arranged ; the first lasting from March 20th 
to the 25th (six days), the second from June 23rd to the 27th 
(five days). To give the reader some idea of Prof. Chittenden's 
dietary I will give the bill of fare for each day of the second 
period. 

Thursday, June 23RD, 1904. 

Breakfast .—Coffee. 123 grs. ; cream, 50 grs. ; sugar, 11 grs. 

Lunch : — Omelette. 50 grs. ; French fried potatoes, 70 grs. : bacon, 
10 grs, ; wheat gems, 43 grs. ; butter, g grs, ; strawberries, 
125 grs. ; sugar, 20 grs. ; cream cake, 59 grs. 

Dinner : — Beefsteak, 34 grs. ; peas, 60 gis. ; creamed potato. 97 grs. : 
bread, 26 grs. ; butter, 17 grs. ; lettuce-orange salad, 153 grs. ; 
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r^i ..:.--i?^f^ a ,rrru^ 
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iieM «(», t^ fffm, ; mitpec^ 1:5 grs. ; gnrgrr asc^s. +2 gni. 
/>»##^ >- - WiMat p*59*jveci, 57 gisv ; hntrtgr, la 513. ; Icttnce-<3xaxn5r 
<|glkl4 trlCf^ maej*'J0eaaemt4xama^ 147 gxs. ; creazn citesae, zx ^is^ ; 

Mlkf^f, ft %^^' 

Y<4dl iwtf<ifeii in srine , . 4'4io „ 

1,1^ caL 



hf^akfanii 4Ufft4fe, t22 gf», ; cream, 31 gis. ; sugar, 8 grs. 
hinnfff ; K/;ji#t lamb, 50 grs, ; baked potatoes, 52 gis, ; peas, 

64 Iff*/ ; ^AntMit, 32 gr», ; batter, 12 grs. ; lettuce salad, 43 grs. ; 

(ftmw tUmm, 2 1 gr», ; toasted crackers, 23 grs. ; blancmange, 

i^H/f/ffif : f/ «1 UiH, 2i5 grs, ; sugar, 29 grs. ; lettuce sandwich, 
1)1 Ktn ; ni rtiwhef rien, 130 grs. ; sugar, 22 grs. ; cream, 40 grs. ; 

'l(/fttl uWtiium In UxhI . . . 5-922 grs. 

'I(t(ttl iihfogun 111 wrlno . . . 4660 „ 

iJ33cal. 
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MOND. 



Y, June z-jxs. 

cream, n grs. ; sugar, 10 grs. 
baked potato, go grs. ; wheat gems. 
; sugar, 25 grs, ; iced tea, 250 grs. ; 



Breakfast. — Coffee, 112 grs. ; 
Lunch.- — Roast lamb, 9 grs. ; 
47 gra. ; butter, 12 grs. 
vanilla Eclair. 47 grs. 
Dinner, — Lamb chop, 32 grs. ; asparagus, 49 grs. ; butter, 17 grs. ; 
creamed potato, 107 grs. ; bread, 35 grs. ; lettuce-orange salad 
with mayonnaise, 150 grs. : cream cheese, 12 grs. ; crackeis, 
21 grs. ; coffee, 63 grs. ; sugar, g grs. 
Total nitrogen in food . . . 5"486 grs. 

Total nitrogen in urine . . . 4"98o „ 

1,454 cal. 

I wiJl draw up Prof. Chittenden's nitrogen balance for both 
periods. (The dietary for the lirst is not reproduced, as it was 
very similar to that above given.) 



Period I. 1,613 cal. . 6-40 577 079 +0-17 

Period II. 1,549 " ■ fi'^^ 4'93 ^'^^ —0-07 

6-40 grs. nitrogen corresponds to 40 grs. protein. 

Thus, we have equihbrium on one-third protein and one-half 
the calories, as demanded by the Voit standard. I will subjoin 
a few of Prof. Chittenden's observations concerning this balance 

" Health, strength, mental and physical vigour, have been maintained 
unimpaired, and there is a growing conviction that in many ways 
there is a distinct improvement in both the pliysica) and mental con- 
dition. Greater freedom from fatigue, greater aptitude for wtffk, 
greater freedom from minor ailments, have gradually become associate J 
m the writer's mind with this lowered protein metabolism and general 
condition of physiological economy. The writer, however, is fuUyalive 
to the necessity of caution in the acceptance of one's feelings as a 
measure of physical or mental condition, but he has been keenly 
watchful for any and every sign or symptom during the course of these 
experiments, and is now strongly of the opinion that there is much 
good to be gained in tlie adoption of dietetic habits that accord more 
closely with the true physiological needs of the body. If a man of 
57 kgs. body weight can maintain a condition of equilibrium with con- 
tinuance of health, strength, and vigour (to say nothing of possible 
improvement), with a daily consumption of, say, 40 grs. of protein 
food, and sufficient non-nitrogenous food to yield 2,000 calories, why 
should he load up his system each day with three times this amount 
of protein food, with enough fats and cart>o- hydrates to yield 3,000 
plus calories ? 
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" Finally, the writer, in summing up his own experience, is inclined 
to say, that while he entered upon this experiment simply with a view 
to studying this question from a purely scientific and physiological 
standpoint, he has become so deeply impressed with the great gain 
to the body by this practice of physiological economy, and his system 
has become so accustomed to the new level of nutrition, that there 
is no desire to return to the more liberal dietetic habits of former years." 

I find it extremely gratifjdng that Prof. Chittenden should 
say exactly what I myself have been preaching for many 
years to my colleagues and all others who would listen to me. 
I also have experienced that same feeling of buoyancy and 
eager interest in work of which Mr. Chittenden writes. As 
regards the calories, I have never shown so low a record as 
Mr. Chittenden ; but I will deal with this point in a later 
chapter. 

It is far more convincing, especially as Prof. Chittenden 
was formerly a believer in high protein, and, particularly, 
in meat. At the Pratt Institute in Brooklyn he lectured before 
the students on " The value of meat as food " ; from which 
lecture I qiiote the following : * 

" Understanding now that the main function of proteid foods is to 
supply the nitrogen needed by the body, we may ask : What advantages 
do meats possess as a source of this nitrogen ? In answer, we may reply; 
that they represent a concentrated form of proteid food, their nitrogen 
is readily available, they are easily digestible, they have an agreeable 
flavour, they add variety to our diet, they contain extractives which 
have an exhilarating and stimulating effect, they satisfy the pangs of 
hunger more completely and for a longer period than the vegetable 
proteids. 

" The suprarenal is one of those glands that until recently have been 
considered as devoid of any very marked physiological action, but as 
we now know, there is formed in the medulla of that gland something 
which has a striking physiological effect upon the muscular system 
generally, and especially upon that of the heart and arteries. Its 
action is to increase the tone of all muscular tissue, and this result is 
produced mainly, if not entirely, by direct action. This action can 
be demonstrated in a negative way, by simply removing the supra- 
renal capsules from an animal, when there is produced extreme weak- 
ness of the heart and of the muscular system generally, and great want 
of tone in the vascular system. Hence, it would appear that at least 
one of the functions of the suprarenal capsules is to produce a material 
which is added in some way to blood, and the effect of which is to 
assist, by its direct action upon the various kinds of muscular tissue, 

* From a manuscript given to me by Mr. Horace Fletcher. 
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in maintaining that amount of tonic contraction which appears to be 
essential to the physiological activity of the tissue. It must also be 
remembered that there arc other so-called ductless glands in the animal 
body, such as the thyroid, which undoubtedly also manufacture certain 
products which find their way ultimately into the blood, and traces of 
these may likewise be present probably in the muscular tissue, and 
hence become components of the ' meat,' 

"These statements may be taken as an illustration of a principle which 
I believe worthy of some consideration, viz., that in satisfying the 
needs of the body for proteid foods with meats, we derive certain 
advantages other than those associated simply with the proteid matter 
itself. Various extractives, active principles, etc., all endowed with 
more or less physiological properties, are likewise ingested as a part 
of the meat, and add their effects perhaps to aid in keeping up the tone 
and utility of the organism. . . . 

" The hard-working labourer is the man who above all others needs 
the full complement of proteid food, and he is adding to his own strengtii 
and prosperity, as well as of his children's, when he is able to provide 
his family with a reasonable amount of animal proteid. . , . 

" In conclusion, allow me to say that, in my judgment, meats occupy 
a somewhat peculiar place in our category of dietetic articles, A close 
examination of the dietetic custom of civilized people shows that two 
distinct objects are ever kept clearly in view, viz., the satisfying of the 
grosser needs of the body, the needs of general nutrition, and satisfying 
the needs of the higher functions of the central nervous system. Now 
meats plainly share with vegetables, fruits, dairy products, etc, the 
ability to minister to the former wants of the body, but in addition 
they have certain stimulating properties which distinguish them from 
the grosser vegetable foods. In this respect they might almost be 
classed, perhaps, with such articles as tea, coffee, etc., in their power 
of ministering to the wants of the brain and nerves. As Sir William 
Roberts well says : ' The struggles for existence, or rather, for a higher 
and better existence among civilised men, is almost exclusively a brain- 
struggle, and tliese brain-foods, as they have been not inappropriately 
termed, must be regarded as a very important part of the equipment 
for that struggle. , . . If we compare as best we may, with our limited 
information, the general characteristics of the high-fed and the low-fed 
classes and races, there is, I think, to be perceived, a broad distinction 
between them. In regard to bodily strength and longevity, the dif- 
ference is inconsiderable, but, in regard to mental qualities, the dis- 
tinction is marked. The high-fed classes and races display on the 
whole a richer vitality, more momentum and individuality of character, 
and a greater brain power, than their low-fed brethren, and they con- 
stitute the soil or breeding ground ont of which eminent men chiefly 

Prof. Chittenden mentioned further that a horse-breeder 
knows by experience that race-horses require plenty of oats, 

F 2 
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while the dray-horses need only corn and hay. He concluded as 
follows : — 

*' So with mankind the nature and quality of the nutriment, aside 
from its containing the one proportion of the several requisite elements, 
exert a specific influence upon the character of the mind and body, and 
meats may be fairly placed in the front rank of foods as giving impor- 
tant aid toward that higher physical and mental development which 
belongs to the civilization of the nineteenth century." 

I suppose that there is scarcely any meat believer at the 
present time who could speak more ably and more persuasively 
concerning " The value of meat as food." Reading these 
argimients, it is difficult to refute them. But fortunately, 
there is no need to do it ; for Prof. Chittenden has done 
that himself, and in the best possible manner. To say so is to 
utter no reproach against the learned Professor. To the 
contrary, Prof. Chittenden is great enough to recognise 
and admit his mistake. Small men do not act in such wise. 

But this should be a lesson to all who stand for authority 
and teach nutrition rules to try both sides of the question 
personally before uttering their authority. I have never 
known a researcher to try Uving on a low protein diet in a 
proper manner who has not confirmed my own conclusions. 

Besides the above experiments. Prof. Chittenden enlisted 
the help of others in the university, some of whom volun- 
teered to undergo similar tests. These men were Prof. Lafayette 
Mendel, Dr. Frank Underhill, Dr. Arthur Dean, and Mr. George 
Beers, Clerk. Prof. Chittenden gives the following average 
results for the five men : — 







Weight (Kg.) 






A.V. Nitrogen 




Age. 


Begn. At End. 




Date. 


in Urine. 


Chittenden 


48 


575 57*4 


13 Oct. 


to 27 June 


569 


Mendel 


32 


762 700 


10 Nov. 


to 23 June 


653 


Underhill . 


26 


676 652 


26 Oct. 


to 23 June 


743 


Dean 


25 


632 650 


28 Oct. 


to 3 April 


8-99 


Beers 


38 


611 615 


8 Oct. 


to 15 June 


8-58 



For shorter periods of from four to seven days carefully 
calculated nitrogen-balance tests were made. The following 
figures show the daily averages : — 
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L 





]™a. 


urine 


ras^e3. 


EatanM. 


Cal 


Chittenden I. . 


6-40 


5-44 





79 


+ 0-17 


1,513 


11. . 


3-68 


4-93 


I 


00 


— 0-07 


1.549 


Mendel I. . 


779 


7-50 


I 


47 


_ i-i8 


1.973 


II. . 


8-19 


6-31 


I 


50 


+ 0-38 


2,448 


Underbill I. . 


8-84 


7-S(' 


I 


12 


4- o-i6 


2,068 


II. . 


676 


6-46 





74 


-0-44 


1,785 


Dean 


8-83 


S77 


I 


42 


-1-36 


2,529 


Beeni 


8-85 


S^i 


I 


29 


-0-95 


z,l68 



Furthermore, Prof. Chittenden made experiments with 
eleven soldiers for five months. They had previously hved, 
as do other soldiers, on meat and other rations containing a 
high content of protein ; but during the experiments they were 
allowed only about so much nitrogenous food as that received 
by the professional men. Herewith the averages for all the 
eleven men together, from November ist to April ist : — 

Average age of men, twenty-six ; weight, at beginning, 
62-2, at close 61-3 kgs. ; average nitrogen in urine, 7-80 grs. 

The balance tests show : — 



8-13 


7.70 


1-41 


-0-97 


2,078 


9-52 


7-20 


1-62 


4-0-70 


2,500 


8-b4 


7-01 


i-gz 


— 0-29 


2,840 



„ III. 

The soldiers were given gymnastic work for an hour daily 
under Dr. Anderson, of Yale Gymnasium, and another hour of 
physical exercise. Strength tests were taken at the beginning 
and at the end of the experiments, and it was shown that the 
average strength increase was 83 per cent,, but, of course, the 
training had something to do with this improvement. 

Similar experiments were tried on eight students, six of 
them continuing for the whole period of five months, from 
January 15th to June 15th, 1904, They were selected from 
those gymnasts and athletes who were at the time among the 
most prominent men in their particular spheres. 

The following table gives the age, the weight at commence- 
ment and end of the experiment, the nitrogen output per the 
urine for the first day, and the average output per day 
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from February ist 
June 15th. 



to April 12th, and from April 13th to 



Weight. 
At At 

Age. l^ginning. end. 



Nitrc^en in Urine 

J eb. 1 April 13 
to to 

May I. April 12. June 15. 



G. W. Anderson 


, 27 


75-0 


70-9 


l8-02 


9.94 


8-81 


W. L. Anderson 


22 


63-1 


6o-o 


i6'44 


1078 


10-05 


Donahue . 


• 25 


64-5 


62-2 


17*46 


7-55 


7-39 


Jakobus . 


. 22 


57-3 


57-0 


1070 


7-44 


7-43 


Schenker . 


22 


73-5 


71-9 


l6-2I 


10-37 


9-82 


Stapleton . 


. 24 


77-2 


73-4 


l6-20 


13-12 


9-00 


Average . 


, 24 


68-4 


66-1 


15-84 


9-92 


875 



The balance tests show (May i8th — May 24th) :■ 









Nitrogen in 












Food. 


Urine. 


F£eces. 


Balance 


Cal. 


G. W. Anderson 


. 11-55 


8-22 


1-62 


+ 1-71 


3.091 


W. L. Anderson 


. 8-78 


8-48 


1-55 


— 1-25 


2,494 


Donahue 


• I 


8-84 


7-58 


I-17 


+ 0-62 


2-450 


Jakobus . 


• < 


9-66 


7-02 


1-36 


+ 1-28 


2-542 


Schenker 


• i 


• 10-95 


9-64 


1-80 


— 0-48 


2,486 


Stapleton 


• < 


, 11-47 


9-15 


1-99 


+ 0-34 


2,809 


Aver 


age 


10-21 


8-35 


1-58 


+ 0-28 


2,648 



strength tests showed that the average improvement of these 
men, although in the " pink of condition " and in active 
training, at the beginning of the experiment, was more than 
31 per cent, at the end of the five months. 




CRITICAL RFMARKS ON THE FOREGOING EXPERIMENTS 

If we wish to determine the necessary amount of protein 
and calories we must, first of all, decide the age and weight of 
our standard adult man. For our purpose we propose that 
his age be between the twenties and thirties, and his weight 
70 kg., or roughly, 154 lbs. = 11 stone. 

Now, in pursuance of our quest, if we turn to the Chittenden 
reports we may take those concerning the soldiers and students, 
all of which men, with one single exception, are within the age 
selected. 

We will select only those periods which show a plus balance, 
and, striking the average, we get the following : — 

Saldiers (.-Average weight, 61-3 kg,) Nitrogen, 7-30 gra. Cal. 2,500 
Students ( ., 06-1 kg.) ,. 8-35 grs. Cal. 2,448 

which, if we bring the same into proportion to our man of 
70 kg,, gives us ; — 

Nilrogen, 822 grs. Calories, 2,804 



Soldiers, 70 1^. 
Students, 70 kg. 



8-84 grs. 



2,804 



The difference between the figures being very shght, we may 
see that it is possible to get nitrogen equilibrium on 8 to 9 grs, 
output of nitrogen in the urine, representing 50 to 55 grs. of 
digestible protein in the food ; and there is no doubt that it 
can be done, although I am not so sure about the 2,800 calories. 

The question now arises as to how much work those soldiers 
and students performed during the experiments. 

Firstly, as Prof. Chittenden himself has stated, and as I 
have been informed by Mr. Horace Fletcher, the soldiers were 
not regular soldiers of the line. They were volunteers from 
the Hospital Corps of the United States Army, and were by 
no means well chosen. Some of the nineteen men who formed 
the original squad deserted at the first opportunity, and it 
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was suspected that they volunteered for the test only in the 
hope that it afforded them a better chance to desert. Those 
who remained chafed under the irksome, but necessary, 
restraint, and evinced much discontent at times ; but the 
effect of the dietary and the discipline was in the direction of 
less and less dissatisfaction, until finally, some time afterwards, 
the entire thirteen who had completed the experiment, volun- 
teered unanimously to serve in yet another. 

Beyond daily exercise — one hour in the gymnasium and one 
hour in the open air — ^it does not appear that they were par- 
ticularly active, expending less energy than does a man engaged 
in some ordinary occupation. The students were very capable 
athletes, no doubt, but nothing is stated as to the amount of 
exercise they underwent at the time. 

Although Prof. Chittenden's reports are exceptional and 
of very great value, they lack certain details which, if present, 
would have made the results much more convincing. The 
most important of these is that the intake of food during the 
whole period is not stated ; but only the intake during the 
shorter periods of from five to seven days. 

To judge from my own experience in conducting similar 
experiments, I should think that it would have caused little 
inconvenience to have kept accurate account of the total 
amount of the food provided and to have deducted the 
quantity left unconsumed. Considering the labour which the 
whole business must have entailed, surely a little additional 
trouble could have been spared to obtain figures which could 
only enhance the practical value of the results. 

Having given us details only of some of the shorter periods. 
Prof. Chittenden has left himself exposed to the attacks of 
critics, who may urge that there is no possibility of telling 
whether the test-subjects ate the same quantities of food 
throughout the experiment as they did during the shorter 
periods. Psychical influences could, also, quite subconsciously, 
have asserted themselves. Undoubtedly, the subjects were 
aware that the aim of the tests was to prove that they did not 
really require so much food as they were accustomed to take, 
or as the army regulations allowed them. How easy, then, 
would it have been for them to have assisted or opposed the 
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intention of the experiment as their different moods happened 
to dictate. 

Our suspicions increase when we consider the great variation 
in the quantities of foods consumed from day to day during the 
balance periods. Taking the students, for example, we have 
the following : — 

Calorie variation. Calorie variation propor- 
Actual. tioned to 70 kgs. Standard. 

G. W. Anderson . 2,826 to 3,429 2,790 to 3,385 

W. L. Anderson 

Donahue 

Jakobus 

Schenker 

Stapleton 



1,748 „ 3,013 2,007 „ 3,459 

1,911 „ 2,781 2,150 „ 3,129 

2,041 „ 2,914 2,506 „ 3,578 

1,900 „ 3,100 1,850 „ 3,018 

2,072 „ 3,442 1,976 „ 3,283 



Average 



2,083 „ 3,113 2,213 „ 3,309 



When it is seen that the students ate 50 per cent, more on 
the one day than on another, does it not suggest that the 
conditions were not always quite normal ? One is constrained 
to think that there were days when they ate very sparingly, in 
which event the average can serve us as no safe guide to our 
standard. 

There are details in the other experiments which point in the 
same direction of doubt ; but it is useless to argue further on 
mere suppositions. I will say only that from Chittenden's 
experiments we cannot deduce anything definite as to the 
calorie requirements for optimum efficiency. Furthermore, I 
am not convinced that the diet can be reduced quite as much 
as Messrs. Fletcher and Chittenden claim. For which reasons 
further experiments are necessary, extended tests in which is 
included exact measurement of the amount of food consumed 
throughout the whole period occupied by the tests. 



CHAPTER X 

PROFESSOR IRVING FISHER'S EXPERIMENTS* 

Very nearly related to Chittenden's experiments are those of 
Prof. Irving Fisher, also of Yale University. Prof. Fisher 
was assisted by Prof. Mendel and Prof. Underbill (chemical 
analysis), and by Prof. Rettger (faecal tests as to colour, 
odour, quantity, putrefactive and fermentative properties,, 
and bacterial examination). The special objects of the ex- 
periments were to test the value of that which has come to be 
known as " Fletcherising," in relation to its influence on 
nutrition. In his rules governing the tests, Prof. Fisher 
describes " Fletcherising " as free choice in selection of food in 
accordance with the dictates of the appetite. A large variety 
of food, including meat and dishes commonly prepared in the 
locaUty, was supplied, and the subjects were particularly 
enjoined to masticate thoroughly, and to keep even liquid foods 
in the mouth until well insaUvated, and to swallow only in 
response to almost compulsory incUnation. Attention was not 
to be concentrated on the number of bites given the food, but 
on the gustatory pleasure excited by the food. This latter 
injunction was given in compliance with the belief that diges- 
tion is greatly assisted by enjoyment of the food. (Horace 
Fletcher.) 

The test subjects numbered nine, and the experiment lasted 
for four and a half months. The diet supplied at the beginning 
contained — 

28 grs. protein, and had a fuel value of 2,830 cals. 

The time occupied by the experiment was divided into two 
periods of two and a half and two months respectively. The 
first period was governed by the above injunctions only ; but 

* Irving Fisher, "The EfiEect of Diet on Endurance," New Haven, 1907. 
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during the latter an additional regulation was made. The 
subjects were informed as to the protein content of the various. 
foods, and were asked to eat those foods least rich in protein, 
so long as the appetite evinced no disincUnation to them. 

Such a method is, if I may be permitted to say so, 
" Fletcherism " and " Hindhedism," in combination. 

Of the exercises introduced as tests of physical endurance, 
three were as follows : — 

1. Rising on the toes as many times as possible ; 

2. Deep knee bending as many times as possible ; 

3. Raising the legs from the floor to a vertical position as- 
many as possible while lying on the back. 

I have calculated the chief averages as follows : — 



At the lieginning 
After 2i months 
After 4i months 
Whith is :— 
" Fletcherism 
" Fletcheri=im 



Smngih. Endur- WEight 
PiccEnl. mna. Kiba. 



67-3 
65-5 



+ ■Hiudhedis 



-48 



+ 89 



If these figures are mathematically reliable, they are of 
very great interest. It would then be established that 
" Fletcherism " reduces the calories by 6 per cent., the protein 
20 per cent., and increases the endurance 33 per cent. With 
the conscious reduction of food rich in protein, and especially 
meat — a practice which I als<j have been following for the last 
seventeen years — the endurance is increased by about 90 per 
cent. ; but I would not venture to accept this evidence with- 
out reserve. In such cases it is impossible to exclude the 
psychical factor. The showing is somewhat opposed to that 
of Chittenden. In the Chittenden experiments they were 
looking for increased strength, and found it. In the Fisher 
experiment it was the endurance of the men which attracted 
main attention, and they found the endurance increased, 
while their strength varied very little either way. 

Some time after Prof. Fisher arranged some comparative 
endurance tests between sixteen meat-eaters (students from 
Yale University), and thirty-two vegetarians connected with 
the Battle Creek Sanitarium. The latter had been vegetarians 
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for from four to twenty years.* They not only abstained from 
meat, but also from coffee, tea and condiments ; and, although 
it is not so stated in the report, they were all teetotallers and 
non-smokers. (Horace Fletcher.) 

The endurance tests were as follows : — 

1. Squatting on the heels and rising thence to upright 
position, as many times as possible ; 

2. Holding out the arms fully extended, for as long a time 
as possible. 

Results : — 

Meat- Vege- Percentage 
eaters, tarians. ofdiff. 

Knee-bendings . . . 383 846 121% 
Holding arms out (minutes) . 10 49 390 % 

If we take the standard of the meat-eaters as 100, the 
endurance of the vegetarians is 221 and 490. 

This is almost too good, and it is difficult to believe that the 
muscular powers were altogether uninfluenced by certain 
psychical factors. But if we do not venture so far as to 
make use of these comparisons because of their questionable 
reliability, we may at least draw the conclusion that strength 
and endurance have nothing to do with the consumption of 
generous quantities of protein, as was formerly a matter of 
faith. Furthermore, it must be admitted that great endurance 
is possible on simple food of low protein value, in support of 
which we may also cite the example of the Japanese and 
Arabs. 

I was interested, further, to observe the progressive decrease 
in the putrefactive properties of the faeces, concerning which 
Prof. Rettger writes : — 

"The odour was very slight in nearly every specimen in the last 
series; and there was a marked difference between series i and 2, 
particularly in the former. 

V The figures indicate considerable difference in the putrefactive and 
fermentative properties of the three series, and the decrease is pro- 
gressive." 

By way of example, I take some of his figures, as follows : — 

* Irving Fisher, " L'influence de Taliment carn6, etc." Traduit par Dr. 
Nyssens, Bruxelles. 
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Average 



30% 

20% 
30% 
27% 



25% 
10%. 
10% 
15% 



June, 
10% 
15% 
5% 
10% 



As to the part played by " Fletcherising," and the part 
played by the conscious choice of food, poor in protein, there is 
no possible means of deciding. No one can doubt that it is 
beneficial thoroughly to chew the food, but that is not to say 
that " Fletcherising " is to be regarded as the end itself, or 
only as a means to that end. 

According to my opinion and experience, the safest plan 
would be, firstly, to select food that is, to the best of our 
knowledge, healthy, plain, and not too rich in protein ; secondly, 
to masticate it thoroughly, A luxurious table served with 
many richly nitrogenous dishes will always prove too great a 
temptation to many people to over-eat themselves ; and though 
they may have masticated ever so thoroughly, that will not 
save them from the evil consequences of over-repletion. 

But no matter how much importance may be placed on 
different means to the same end in the final analysis and 
settlement, the great merit of Mr. Fletcher's agency in reform- 
ing the standards cannot be disputed. It was he, and he alone, 
a layman, who in defiance of the concensus of opinion of 
physiological science, raised the question, and by whose action 
the experiments of Chittenden and Fisher came into being ; 
investigations which have resulted in deahng a mortal blow 
to the old faith in a maximum protein requirement. 

Readers will, perhaps, have noticed that neariy all the test- 
subjects dealt with in this chapter lost in weight : Chittenden 
(from November, 1902) by 7'6 kgs. ; Underbill by 2'4 ; 
Mendel by 6'z ; Soldiers by o'g ; Chittenden's students by z'3 ; 
and Fisher's by 27. But whether that be a good or a bad sign 
has yet to be decided. Improvement in physical condition is 
not an e\il sign. 
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CHAPTER XI 

THE EXPERIMENTS OF PROFESSOR McKAY* IN INDIA 

Although it seems to me that these experiments were rather 
iaulty, we must consider them because they have been used as 
arguments against Chittenden. 

McKay began his experiments with different persons who 
were connected with the Medical College in Calcutta. 

1. Students and assistants, belonging to the higher castes, 
Avho were able to choose what food they liked. 

2. Functionnaires. 

A. Durwans, who belonged to the higher castes. 

B. Bearers, from lower castes. 

C. Domes, from the lowest castes. 

In all there were forty-four persons. The nitrogen excretion 
of each individual was examined during every four or five days. 

No. of No. of N in the urine. 

Persons. Analyses. Min. Max. ^-er. 

Assistants . 28 124 3-40 9*04 6-05 

Durwans . 7 36 2-6i 9-30 5-94 

Bearers . . 2 8 3-22 3-47 3-35 

Do mes 7 32 3-44 14-02 6-85 

In all .44 200 Average 5-98 

As the average weight was 52 kgs., for 70 kgs. it would 
be : 8-05 grs. of nitrogen ; that is, about 50 grs. of digestible 
protein. 

Examination of the blood of 156 people, mostly students, 
gave the following results : 

* McKay; " Scientific Memoirs by the Officers of the Medical and Sanitary 
Departments of the Government of India," No. 34. Calcutta, 1908. 

Do. do. No. 37. Calcutta, 19 10. 

Do. do. No. 48. Calcutta, 191 1. 

Do. "The Protein Element in Nutrition,'* p. 210. London, 1912. 

In subsequent quotations these three publications will be found referred to 
.as No. 37, No. 48, and Prot. El. respectively. 
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Obsctva- Aver, 'jo of Aver, of Red 
tioas, Hxmoglobin. • Blood Cdh. 



9,800 



71 
67 



4,810,000 
4,800,000 



8,700 

8,000 
7.650 



The percentage of hjemoglobin was determined by Gower's 
hfemoglobinoiTieter. It is lower than the norma! ; the number 
of red blood corpuscles being, on the contrary, higher than 
the normal. 

Nitrogen-balance experiments were secured from two 
assistants. The results were as follows : 



No. 1 



^g- 






61-5 8-64 1-71 6-93 

50-5 10-56 2-OI 8-55 

For 70 kgs. weight the nitrogen excretion would be respec- 
tively : 766 grs. and 11-57 8^- of nitrogen. 

The assistant. No. i, with the low metabolism was " well 
nourished and muscular." 

If the above balance is regarded as the usual metabohsm 
of the subject, there is nothing to show that a strong organism 
in India is not able to develop on a low protein ration. 

No. 2 was ■' thin and poor in muscular development." 

McKay gives some very interesting figures relative to the 
feeding of prisoners in India : 

A. Prisons in Bengal. 
The bills of fare of a big prison in Bengal were as follows : 











Carboh- 


Rice 


. 26-65 OZ 


■ = 755-80 grs. 51-63 


680 


589-55 


Dhall. 


. 6-15 .- 


= 174-41 „ 39-31 


4.76 


94-72 


Vegetables 


■ 6-15 ,. 


= 174'41 „ 8-36 


1-53 


9.06 


Oil . 


. 0-64 ., 


= 18-14 .. — 


I7'35 


— 



In all . 93-31 30-49 693-33 = 3.511 Cal. 

As the prisoners weighed 50 kgs. on an average, the amount 
of calories for 70 kgs. would be 4,914- 

As will be seen, this is nourishment greatly in excess of need. 
It is about double the proportion of both protein and calories 
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intesdnes and symptoms of poisoomg. This is just what 
hstppened, McKay comments on the results erf his experiments 
with these food standards in Xo. 34, p. 46, as follows : 

" Xo less than 25'52 per cect. of the |»otgm of the food passed oat 
ftnchanged. This result is in mailQed octttrast to what Chittenden 
obtained in diiierent ex|ieiiuients on students, scientific men a^<A. 
sMiea ; in all his records the iccal niuu gc n was exceedin^y small in 
amoont. To this he attaches the greatest importance, and, in fact, 
makes it one of tiie principal argoments in favour of strict moderati<Hi 
of p rote in intake, contending that with a small niuu gc n ons residae the 
uppoitun ity a£Eorded for intestinal potrefacticMi and faecal intoxication 
is kept at a minimnin. If this view is sound and worthy of credence — 
and we bdieve it to be so — what can be said about the diets presented 
and discnssed above ? They are one and all bad in every respect, and 
particnlaily bad, in that die large waste in tiie alimentary canal allows 
excessive micro-organismal devdopment and fcnmation of toxic com- 
pounds. As we already have had occasion to point out, tins must 
assuredly be a factor in tiie prevalence of intestinal disorders and in the 
causation of certain diseases, So much is tins the case that an 
experienced jail officer states that it is one of the rarest of novelties to 
discover a prisoner who passes a solid stooL 

" From an economical standpoint alcme the large waste in food 
material is worthy of consideraticm and investigation. \Sliat part of 
the diet is principally to Uame ? We have made some investigations 
and collected evidence that would appear to inculpate the dhall ; they 
are not sufficient, however, to base a definite opinion on. It is well 
known that, even among those accustomed to dhaU, and of course much 
more so with Europeans, if a small amount of dhall more than usual be 
partaken of, diarrhoea and intestinal troubles are apt to ensue. Further, 
in connection with the fluid condition of the stool characteristic of the 
dhall-eating Bengali, we can state from personal experience that its 
fluidity is not due to rice — ^the Chinese and Japanese are great rice-eating 
people, yet their stools are not watery, but well formed. Dysentery 
may be said to be comparatively rare in the provinces of India where 
the diet of the population does not mainly consist of rice and dhall, 
whereas in Bengal, both in the jails and elsewhere, dysentery is very 
prevalent." 

McKay made a series of experiments in Bengal prisons 
which strengthen the opinion that the prisoners in India 
get too much to eat. He shows how, with mere reduction of 
the quantity of food, the protein digestion is increased. This 
is seen from the following figures (No. 37, p. 61). 



EXPERIMENTS OF PROF. McKAY IN INDIA 8i 
(Beans and vegetables are constant ; but rice varies.) 



Grams 


CalariK 


in P^c»d 


NDigated 
in all. ip%. 


737 


3,511 


V63' 


7-85 53'66 


680 


3,310 


14-42 


8-00 55'39 


652 


3.2IO 


1 3' 56 


8'09 59-69 


567 


2,908 


13-12 


8-40 64' 03 


539 


2,808 


12-74 


8-47 68-33 



5 19 

Note the increase in the percentage of the digestibility. 
It is also striking that the total quantity digested is increased. 
With a decrease of 2 grams of nitrogen in the food, the 
quantity digested is increased 0-62 grs. 

The same occurs when a less quantity of beans is used, 
while the other foods remain constant. 

That some of the digested dhalls may have a poisoning 
effect, as McKay thinks, is not only probable, but almost 
certain. One kind, Lathyrus sativius, which is often used, 
is certainly poisonous. There have been times when 5 per 
cent, of the population of Bengal were suffering from " Lathy- 
rismus " (No. 34, p. 40). But according to Professor Frohner" 
Cicer aneiinum, or gram dhall, which, after McKay, seems 
to be very commonly used, seems to be not less poisonous. 
That some of the other kinds are the same is very probable. 

These disturbances, from too much food and poisoning, 
are easily accounted for, as McKay states, that prisoners, 
as well as the common population in Bengal, are thin and 
scraggy, in spite of the excessive food given them. 

When McKay essays to show that a change from rice to 
wheat might increase the digestive power, it seems to me that 
his figures and conclusions are not convincing. He does not 
keep the quantity of food (calories) constant. He only gives 
wheat for rice to balance the quantity of protein content, but 
as wheat is about double as rich in protein as rice (i3'24 per 
cent, against 6'95 per cent., No. 37, p. 27), the number of calories 
is reduced so much that this alone can account tor the 
dilference. 

For example, we will take the experiment No. .1 (No. 37, 
p. 76}. 

• FrShner, " Lehrbuch tier Toxikologi," p. 187. Berlin. 1901. 
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In this diet there would be (calculated from Tables in No. 37, 
p. 37 ; and in No. 34, p. 35) 361 grs. rice ; 193 grs. dhall ; 
193 grs. wheat ; and 146 grs. vegetables ; in all 2,642 cal. 

We have : 14-69 grs. nitrogen in food ; and 10-63 digested 
nitrogen : that is, 72-24 per cent. 

It is seen that the percentage of the digestion is a httle 
higher than in the above experiment, No. 5 (see Table, p. 81), 
with 539 grs. of rice without wheat ; but this difference is so 
small, that it is inside the mistake Umit, and besides that, the 
quantity of food is smaller : 2,642 cal. as against 2,808 cal. 

Finally, I will refer to three experiments in which meat and 
fish take the place of wheat (No. 37, p. 91). 



Constants. 








Burma Rice . . i8 ozs. = 510 grs. 
DhalU . . . 4 ozs. = X 13 grs. 
Vegetables . . 5 ozs. = 142 grs. 


( I- 
J II. 

(111. 


Wheat 4 ozs. = 113 grs. 

„ 2*7 ozs. = 68 ,, + flesh 2 ozs. 
„ 2-7 ozs. = 68 ,, + fish 3 ozs. 


= 57 grs 
= 85 grs 


With results as follows : 






I. 2,678 Cal. 12-82 N in 
II. 2,589 „ 1312 „ 
III. 2,626 „ 13-44 „ 


food 
•1 


8*64 N digested = 67-41 per cent. 

957 .. » =7299 .. .. 
9'88 » » =73*54 » » 





If we compare No. i with the before-mentioned experiment 
on 19 ozs. of rice without wheat, it will be seen that the diges- 
tibility is about the same. It is easily understood that a little 
more nitrogen (protein) is digested when meat and fish are 
given, which are rich in protein content, and which are not, as 
in wheat, enclosed in cellulose envelopes. But the question 
involved in this inquiry was whether the larger quantity of 
protein was beneficial, harmful, or indifferent. 

That meat, or wheat, facilitates the digestion of rice is not 
shown. 

B. Prisons in the United Provinces. 

Wheat Food. 
The diet which is the most usual at this prison is at follows : 





Oz«. 


Grs. 


Protein. 


Fat. 


Carboh. 


Caior. 


Wheat . 


23 


652 


66-31 


985 


472-57 


2,296 


Gram dhall 


5 


142 


2601 


701 


7178 


466 


Arhar dhall . 


2 


57 


12*41 


105 


3070 


187 


Vegetables 


6 


170 


3-48 


058 


9*06 


57 


Oil 


A 


91 




9*io 
27'59 





84 


In all . 


— 


loS'ii 


584-11 


3.090 


3.090 


cals. 






Weight 55 kgs. 




3.933 


$» 






„ 70 


f > 
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When the prisoners are on light tasks, such is, undoubtedly, 
over-feeding. The average of digestion experiments with 
forty-six prisoners in five periods, each of ten days duration, 
showed the following : — 

N in food 1709 grs. Digested 11-65 = 68-116 % 

This diet was in use for nine months. During three months, 
the diet employed contained 10-19 g^s. digestible nitrogen. 
McKay computes the daily average for the whole year to have 
been : — 

N in food 16-73 S^^- Digested 11-29 = ^7'4 % 
Protein „ 104-56 ,, „ 70-56 = 67-4 % 

If we compare the wheat diet with the above-mentioned 
rice diet in Bengal, we must, for reasons already given, use the 
same quantity of food in proportion to body weight. 

The diet in which there were ig ozs. of rice had the 
following composition : — - 

Weight. Rice. Dhalla. Vegetables. Oil. Cal. 

kgs. grs. grs. grs. gra. 

50 539 174 174 17 2.808 
Per 55 593 191 191 19 3,089 
and the wheat diet : — 

Wheat. 

55 652 199 170 9 3,090 

We see that the two kinds of diet are about the same, both 

being purely vegetarian. Only in the last case rice takes the 

place of wheat. 
The rice-digestion experiment gave the follo\ving results : — 

phss^b.^, 3.065, c.1. ""n" :: HoigJi* ;; 'l-%^6s-U" ;; 

PrpKi.1 „ 87-6 £ra. .. sa-i- = 6333 .. ■. 

Wheat diet: 



It will be seen that in the wheat diet there are I4'6 grs. more 
digestible protein than in the rice diet. According to the old 
standard of minimum protein requirement, this would be an 
advantage ; yet I think that it is of no importance. 

If 1 had to criticise a diet as monotonous as this (in Europe 
it would correspond to a diet of bread with scarcely any 

G 2 
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butter), I should say that there was danger of scurvy. That 
this disease is common in India, we can read between the Hnes 
of McKay's writings : *' Anti-scorbutica has always to be given 
with such food " (No. 48, p. 14). Yet I think this danger could 
be safely evaded if less rice and wheat and more potatoes were 
given. That, by this means, the protein would be reduced, I 
regard as of no importance. Scurvy could also be prevented 
by the provision of a little meat or milk ; though that would 
be more expensive. 

Digestive disorders are not at all so frequent in the United 
Provinces as in Bengal. I cannot account for the reason. 
I agree with McKay that it cannot be on account of the rice. 
I surmise that the reason is that different kinds of dhall are 
used in the two places. If this be not so, then we must look 
for the explanation to other things besides the food. 

C. Prison in Behari. 

The diet in this experiment was intermediary between those 
of the two experiments commented on. A mixture of rice and 
wheat was used. The result of this experiment was also 
somewhere between those obtained from the others. I will, a 
little later on, return to this matter. 

D. The Sikhs. 

The Sikhs are known to be the most able-bodied of the 
Hindoos. McKay cannot say too much in their favour. For 
example, he writes (Prot. El., p. 203, Quotations from 
Bonarjee) : — 

" Taken as a whole, the Sikh is one of the finest types of men to be 
found in Asia. Is independent without being insolent, resolute and 
firm in character, remarkably free from petty bias and prejudices like 
other natives of India. He respects himself, and as a result, commands 
the respect of others ; he is a soldier by instinct and tradition, regards 
cowardice as worse than a crime, and, with his splendid physique and 
well-bred ways, is one of the finest of Oriental races." 

McKay describes the diet provided for trained Sikhs as under 
(No. 48, p. 197) :— 

" The ordinary trained Sikh takes two meals daily — morning and 
evening. The ordinary articles of diet, with their approximate quan- 
tities are as follows : 
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Milk 

Flour (wheat) , 

Ghi (butter) 

DhaU 

Vegetables : Potatoes 



1 






r three times a montii 



By taking the daily average of the food computed from the 
analyses given by McKay (No. 48, p. 28, and No. 34, p. 35) we 
get the following : — 



L 



Milk . 


16 


454 


i'54 


214 


Wheat 


24 


6S0 


ifo6 


2.394 


Butter 


2 


57 


— 


451 


Dhalls 


4 


113 


3-62 


370 


Potatoes . 


5 


142 


0-41 


130 


Meat . 


1-33 


38 


i'46 


43 


Rum . 


35 


100 


— 


301 



18-09 



3.903 



If we reckon with the following digestibihty (Rubner, McKay, 
No. 48, p. 109) ; milk 91-2 ; wheat, 67-1 ; beans, 70-8 {as the 
average) ; vegetables, "jd'z ; meat, 97*7 ; we get I3'i2 grs. 
of digestible nitrogen. Or if we compute on a basis of 3 ,000 cal. 
we get IO-26 grs. digestible nitrogen ; that is, about 64 grs. 
digestible protein. 

The old standard (105 digestible protein) was 67 per cent, 
higher, but then we must not forget that the protein in the food 
of the Sikhs is nearly all vegetable, being mostly wheat protein. 

I suppose an Enghsh soldier would not be content with meat 
only twice a month. 

I cannot find any exact account of what the Sikhs really ate. 
The quantity stated is evidently from the bills of fare, but 
whether the soldiers ate the entire ration or not is not stated. 

When a food consists of wheat, the protein content cannot be 
very low (700 grs. of wheat corresponding to about i kg. of 
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bread). With bread as the chief item, especially wheat 
bread, we are undoubtedly far on the safe side of the protein 
minimum. 

We cannot deny that these Sikhs are very interesting. This 
vegetable food, with very little admixture of animal product, 
corresponds very nearly to the food which has been used many 
years in the author's home, and which has been found to be 
ample for our needs. Of course, we have a much greater 
variety, eating less quantities of cereals and more vegetables 
(potatoes). We also use a great deal more fat, but such variety 
can only be of advantage. Stomach disorders are unknown to 
us, and we are acquainted with scurvy only by the name. 

McKay's Conclusions. 

These facts are much more valuable and interesting because 
they are given by one who believes stoutly in the importance 
of protein. McKay does not at all see that his own experi- 
ments disprove his theories, therefore his conclusions are 
contradictory and illogical. I will illustrate this by giving 
some quotations from No. 48, p. 124 : — 

" The facts as we have found them are : 

" I. Students and the fairly well-to-do classes in Bengal exist on a 
metaboHsm of less than 40 grs. protein daily. 

" 2. BengaU prisoners on Lower Bengal jail diets exist on a meta- 
boHsm of 47* 1 8 grs. protein daily. 

" 3. Behari prisoners on Upper Bengal jail diets exist on a metabolism 
of 59'37 grs. protein daily. 

" 4. United Provinces prisoners exist on a metabolism of 70*53 grs. 
protein daily. 

" There is no doubt, therefore, but that the jail dietaries of the United 
Provinces are very much superior to. those in use in Bengal, and seeing 
that the prisoners, both in Bengal and in the United Provinces, put on 
weight and improve physically while in jail, there can be no question 
of the actual sufl&ciency of the Bengal or United Provinces prison fare. 

" Leaving aside for the present the much discussed problem of the 
quantity of available protein a diet should furnish, we know from 
practical experience that the jail dietaries of the United Provinces are 
sufficient for all the physiological requirements of labouring prisoners, 
i.e., we know that dietaries furnishing 11*286 grs. of available nitrogen 
daily throughout the year are amply sufficient to maintain the prisoners 
in as good, and better, physical condition, than they show either before 
incarceration or after release." 
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McKay would, therefore, take ll'26 grs, of digestible nitrogen 
as a standard for the future, but discusses the difficulty of 
maintaining this standard on vegetables while avoiding too 
much bulk and food. If we cannot reach the standard on rice, 
we must make use of wheat or fish. But why should we take 
II '26 grs. as a standard when 7'55 grs. is found to be enough in 
Bengal ? 

McKay writes, concerning this point, in another place (No. 37, 
p. 99) :— 

" Granting that we are correct in assuming that the prisoner, on the 
average, lives on 755 grs. of nitrogen per day, and that he remains 
healthy, and even puts on fiesh on this amount, there is no urgent 
necessity to increase his nitrogenous metatJOLsm." 

Here McKay is right I But why, then, should we try to 
reach a standard of II-26 grs. ? McKay reasons thus {No. 48, 
p. 127) :— 

" While acknowledging the force of the different arguments for the 
reduction of the level of protein metaboUsm, we have had sufficient 
evidence in our work in India to confirm us in the opinion that a 
liberal supply of absorbable protein is the all-important element of a 
diet, without which, no matter how plentiful the other constituents 
may be, physical fitness, capacity for work, and power of resisting 
disease, cannot be expected." 

It all reads as if it were penned last century. At that time 
all were of this opinion. Strong prejudice alone must have pre- 
vented McKay from seeing clearly. In my opinion, in the 
light of my experience and evidence, he is the very reverse of 
right. 

If McKay were not steeped in the old behefs he would see that 
all the time he is proving himself in the wrong. 

He emphasises very strongly that the Behar forms a direct 
contrast to the Bengali (Prot, El., p. 181). He says that the 
former is a stronger, healthier and more capable individual in 
every respect — shows a much superior physical development, 
greater capability of muscular exertion, and distinctly greater 
degree of vivacity, tenacity, energy, etc. Better developed, 
stronger, more healthy, more able to do bodily work than the 
Bengali. 
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But what, then, is the reason for this great difference ? * We 
mi^^ht take the climate in consideration ; but McKay writes as 
follows (p. irf2) : — 

'* The differences in climate, however, are only marked between the 
extremes of Bengal and Behari, whereas whenever we find a change 
from a diet of rice and dhall to one containing wheat in addition, the 
superiority of the Behars at once becomes evident." 

McKay points to his own experiments (No. 37, p. 106). 
From this we see that the food of the Behars consists of : — 

Rice .... 13-34 ozs. = 378 grs. 

Wheat .... 10-00 „ = 284 
Dhall .... 6-00 „ = 170 
Vegetables . . . 6-oo „ = 170 „ 

A test of this diet gave the following result : — 

N in food 1675 grs., digested 8-76 grs, = 52-36 % 
Pr. „ 105 „ „ 54 „ =52-36% 

That the Behars are so very well nourished on snch a mono- 
tonous pure vegetable diet, which onty contains 54 grs. of 
digestible protein, is surely not the way to conAince Chittenden 
and mjrself that our food is not sufficient. 

McKay seems to be equally wrong regarding the Sikhs, 
who, as we have said, seem to be his highest ide^ of manhood. 
One would almost think that he h4ks ft^^t ncoced how httle 
meat is given to the trained soMk^ ^riir X^\ 4S., p, 107 , In 
his book published one j-ear Uier <rjwt. EI., jo. 00^ — 01 . he 
has forgotten to mention the food oi ti>e rrjiirjed Siii:s when 
he speaks of Sikh diet. He writers nmhr cc thf f .xxi <;;ippoe>i 

♦ What is the cause of the dtiftwwic^ Nwmt«tfc ^^fe»^Ki^ *jvt ^^^htrs ^ vT^: 
crjuree, I cannot say ; but, acconibAiic ^.^ ^fcX^iC* ^W f^w^l: *:rt :ft^c it ii: 
nuimsiX. they rafter cootmoalhr toast sSt^jtsjc^it T^miJife^ Vt^L ^rjitt :s^ tew 
CAu^ ol this } A* McKay statesv fiswa <«^iitt«!!^r ^ ^VOi»«*ftscr *jv£ ;;j;^«a«^. 
U <:«innot be the rice. He coold aJto Ibjix^ :s«»^ ,« ^>«r ^s^wtt^t :j?r^uinik "tiiULt !<: 
mjuW nfA be the low proteia diet. X^ ^^iii^*t»»«5!«t 4i5 -li*$c: f^nr ^ i^»v 
\,%uUAfi dii&t ; and the same is proveii ^ ^^ !Im>^ ^i^** v^vcsut ^rv^n^^^mv:^ -re 
R^V fvwn fcMiuly, which eaip e iiettce Ikas^ m^w tlfcji?^. :<^i. :jivnt:t •?i»ut>r'tifrc?3%nt 
yiui»r«, hfkd wwe «af us have ever kaiowit aax s&^?*$C!^v«r ii$f*i*^^wtc!r. 

1 las Iwiiaw, it mttm*, tat poiaomn» (ihaate^ X</w. ^^ ^tj5ia%>tt 55; it/ ::jx» 
htihiii^ (ft»t mfif^, ^ I«s». poisonoiis Iiiml& vn. Q^ :ipw is^ittwt 41^ :})x^ ^^^.u^ ^ 
f^ w>y«4l, ( <wwwt say, 

kffM% Uf^m whMh, that McKay shoniii 9»^ 4:$)^ ^ :;ji«i^ iisci^^if::^ '«iU%r:i: 
e IVf« ff^^fUkfti^ff. with low pro te ia (Hex, ^$?cq^ ^^ii^M: sTtuttt^ivi^ni^ <i^«:nit^ 
1 1^ ^ ^mtk tkbmsfiL 
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to recruits. But if we compare the statements given in the 
two cases relative to milk and meat, we shall find the following 
strange difference : — - 

No. ,S, p. 19?. Pral. el.,p. qT. 

Milk . 10*2 ozs. daily. 16 ozs. daily. 

Meat . 3 or 4 ozs. twice 3. week. 3 „ ,, 

In the last instance there is one and a half times as much 
milk and three times as much meat as in the first instance. 

The unrehability of McKay's statements is further evidenced 
by his remarks on the Japanese and concerning Oshima's 
report (Prot, EL, pp. 72 — 76). 

I would ask the reader to read these passages in McKay's 
book and then compare them with my remarks on Oshima's 
report (pp. 42^43), Who would understand from McKay's 
account of Oshima's experiments that the latter declares that 
three-fourths of the Japanese are practically vegetarian, and 
live upon 60 grs. of protein daily, and that this vegetarian 
part of the population is the best developed, physically. 
" They are stronger and healthier than people of the better 
classes" (Oshima, I.e., p. 129. Compare also the statements 
of Dr. Kumagawa, p. 38). McKay should not forget that 
this incontestible evidence shows convincingly that a protein- 
poor vegetable diet is no hindrance to good bodily development. 

McKay does not forget to quote Oshima's jinrikisha man 
(mentioned by me, p. 40), but his remarks are not fair. He 
writes as follows (Prot. EI., p. 75) :^ 

" His work was very laborious, and consisted in drawing his rikisha 
with one man in it anything from fifteen to thirty miles daily. The 
rikisha men often run long distances with heavy passengers. A not 
uncommon run is from Tokyo to Nikko, a distance of sixty-eight miles 
which they cover in fifteen hours. 

" This is an example of these classes who are held up by vegetarians 
as demonstrating the wonderful results that can be obtained by a 
simple vegetable diet, as the usual impression conveyed is that these 
feats of strength and endurance have been performed on a few handfuls 
of boiled rice." 

May I ask if this manner of writing is worthy of a scientific 
man seeking the truth ? To begin with, the first man {the meat 
eater) did not run from fifteen to thirty miles, but from five to 
thirty miles (the average was fifteen miles), while Baeltz's man 
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(non-meat eater) ran on an average twenty-four miles on pure 
vegetarian diet. According to McKay, we might think that 
they were meat-eating jinrikisha men who ran from Tokyo to 
Nikko ; but, surely, he can know nothing about that. Now, 
if these men were living upon vegetables alone — ^which is very 
probable — what manner of proof have we here, and why all this 
ridicule poured by McKay on vegetarians ? I am surprised 
that a scientific man should insist that these men live on " a 
fewhandfuls of boiled rice." Baeltz says no such thing ; he 
declares that his men ate " rice and potatoes in exceedingly 
large quantities." 

McKay writes, further, concerning the miraculous effect of 
meat-diet on beri-beri in the Japanese Navy. In this connec- 
tion he does not mention the fact that we know that beri-beri 
is caused by pearled rice. This omission cannot be because he 
was not aware of this fact, as in another place in his book 
(p. 210) he brings it forward as argument for a liberal supply of 
food, " in order that the system may be afforded the oppor- 
tunity of picking out those particular combinations which are 
so essential to its nutrition." 

Is it his opinion that we should, quite without reason, 
surfeit ourselves ? Certainly not ; for McKay has clearly 
shown the harmful results of this. Or is it his opinion that we 
should richly provide ourselves with protein ? That, also, 
cannot be the case, for " those particular combinations " have 
nothing to do with protein. 

We should think that the only rational thing to do would be 
to use the foods containing the substances mentioned. The 
method recommended by McKay is very much like that 
followed by physicians of some centuries ago, when, if they did 
not know what medicine to give, mixed twenty different kinds 
together in the hope that, if one kind did not perform a cure, 
another would. 

Perhaps this method might be effective if the poor patient 
could withstand the whole twenty medicines. 

There are not many pages in McKay's book that do not 
contain statements open to contradiction, but space does not 
permit me to specify all the errors and contradictions. 
Besides, it is unsatisfactory to criticise a work that is based 
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upon uncertain grounds. But as regards those of McKay's 
statements which we can test for ourselves, we find that they 
do not give good evidence of trustworthiness ; how, then, can 
we trust those others which we cannot check, or have no means 
of investigating ? 

I think that McKay's works are Ukely to do harm. The 
first impression which they give when we read them hastily is 
removed when we read very carefully ; but how many readers 
are there who have the time and inclination to take so much 
pains. The reader will come to the conclusion that Chittenden 
says one thing and McKay another ; and not being certain 
as to which of them is right, the result will be — Confusion ! 



CHAPTER XII 

ARE ^^E:GETABLE FOODS DIFFICULT TO DIGEST? 

" We ought to include in our diet both animal and vegetable 
food-stufik in due proportion. The vegetable foods are indeed 
cheaper, but they are so difficult to digest, that, to obtain 
enough for our needs, we should be obliged heavily to overload 
our stomachs, etc., etc." 

The above is a fair sample of the lectures, founded on Voit, 
which have been dinned into our ears so many hundreds of 
times that most of us ought to know it as well as our ABC. 
And in this respect, it is the potato which is always and ever- 
lastingly being held up as an awful example, somewhat after 
this style : — 

The potato is particularly indigestible, and this applies more 
especially to potato protein, of which a third is passed un- 
digested. Thus, if we put the protein content of potato at 
2 per cent., it is easy to calculate that a pound of potatoes 
contains only 6 grs. of digestible protein, and that, as an adult 
man requires 105 grs., he must, if hving on potatoes alone and 
is anxious not to lose too much muscle substance, eat at least 
17 lbs. of potato a day.* And by way of practical example, 
reference is then made to the misery of the Irish on a potato 

♦ As a matter of course, science had to go further. For the sake of consis- 
tence, it had to be reckoned (and such, in fact, is actually the case) (Rubner, 
in E. von Leyden's " Handbuch,** 1897, Vol. i, p. 129) that about a third 
of the so-called protein in potatoes consists of amides, and as these are regarded 
as perfectly digestible (Kellner, *' Untersuchungen iiber Asparagin," in 
•• Zeitschrift f. Biol.,'* Vol. 39) ; (Kellner. " Die Emahrung der land- 
wirtschaftlichen Nutztiere,** Berlin, 1900, p. 84) — that is, absorbable — that 
which is indigestible must come from the protein alone. It follows, therefore, 
that in a pound of potatoes there must be 9 grs. of calculated protein, about 
6 grs. of absolute protein, of which 3 grs. are indigestible and only 3 grs. 
digestible. But as it is evident that Voit's opinion is that the 105 grs. should 
consist essentially of absolute protein (in meat there are, so far as I know, no 
amides, and in com very little) , we must come, consequently, to the impressive 
conclusion that to live on potatoes alone (the Amides, be it understood, being 
valueless — which I do not believe them to be), a man must eat at least 30 lbs. 
of potato a day — which would be rather a tall order, even for an Irishman. 
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diet. (Until quite recently we were also asked to consider the 
wretched condition of the Japanese on their rice diet.) 

The above, I think, affords us sufficient excuse to examine 
this dogma concerning the indigestibility of vegetable food- 
stuffs a little closer. For the sake of brevity, I will deal only 
with the principal representatives of either camp, namely : 
meat, milk, rice and potatoes. I will rely on investigations 
conducted in Voit's own laboratory in Munich by his pupils, 
Rubner and Constantinidi, and described in Voit's " Zeitschrift 
fiir Eiologie." 

Experiment with Meat.* 
For three days the test subject ate a daily average of 1,435 grs. 
of meat without bone and fat. More he could not manage ; 
and on the third day, having an attack of nausea, he could 
swallow this amount only with much difficulty. The meat was 
in the form of beef -steak — fried with butter, pepper, onions and 
salt. The record of intake and output in grs. stands thus : — 





1.435 


305 2C 


Urine, 




Face 


Prolein-t 


Dry Subslar 


ce. Piotein. 


(264-4) 






317-5 
' 303-I ) 


I7-Z 


7-5 



Output . ,317-5 17-2 7-5 4-4 72 



Protein equilibrium (calculated on the last day's urine) : — 
305 -{303-1 + 7-5) = -5-6 

Loss per fiEces (" indigestible ") ; 2-5 % protein ; 2i-i % fat. 

I esteem it of interest to note that a man, despite the " easy 
digestibihty " of meat, cannot secure the requisite fuel value 
(calories) from meat (plus a little fat) alone. Ranke, in three 
tests, was not able to eat more than 1,832, 2,009 ^^'i 1,281 
grs. of meat, of which 5-2, 12-4 and 11-5 per cent, respectively, 
of " protein " was lost per the fjeces. Ranke was not able to 
continue his researches for more than a day at a time because 

• Rubner, " Zeitschrift fiir Biologic." Vol. 15, p. 121. 

t " Protein " stands for N x 6-25. In the food and faces only the average 
for the three days is given — which also applies to the following experiments. 
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he experienced a feeling of aversion to meat, and suffered 
from stomach distension, nausea, etc. 

It is, further, worthy of note that Rubner's test subject 
suffered from considerable lassitude, particularly in his legs ; 
which also happened in the course of another experiment. 
Ranke,* too, records similar results, and suggests that the 
cause must be ascribed to some decomposition and excretion 
product of the meat. 

Meat, by itself, is therefore, a " strengthless " diet, which 
moreover, would appear to give rise to symptoms of poisoning. 
It is worthy of remark that this possibihty occurred even to the 
Voit school. Of such symptoms nothing is heard in the sub- 
sequent experiments with maize, rice, bread, potatoes, milk or 

eggs. 

Experiment with MiLK.f 

We append but a single typical example : 

Milk. Protein. Fat. Carbo-hyd. Cal. 

Intake . . 3,075 121-3 HQ'Q 129-1 2,142 

In Urine. In Faeces. 

Protein. Dry Substance. Protein. Fat. Carbo-hyd.J Cal. 

Output . . 103-7 40*6 9-4 6-7 — lOI 

Nitrogen equiUbrium (as the test lasted only one day, it is 
of no significance) : 

I2I-3 — (103-7 X 9-4) = + 8-2 

" Indigestible " : 7-7 % protein ; 5-6 % fat. 

Experiment with Rice.§ 

The rice was prepared in this way : 125 grs. beef marrow, 
and 500 grs. water, boiled to a kind of porridge. 

Rice. Protein. Fat. Carbo-hyd. Cal. 

Intake .... 638 65 74-1 493 2,977 

Urine. Faeces. 

Protein. Dry Substance. Protein. Fat. Carbo-hyd. Cal. 

Output . . 1^3^} 27-2 13-3 5-2 4-4 121 

♦ " Archiv fiir Anat. und Physiol./* Leipsic, 1862, p. 311. 

t Rubner, " Zeitschrift fiir Biologie," Vol. 15, p. 132. 

t No record is given as to the quantity of carbo-hydrates in the faeces. 

§ Rubner, "Zeitschrift fiir Biologic," Vol. 15, p. 144. 
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Nitrogen equilibrium : — 

65 - (6i-6 -f 13-3) = - 9-9 

As the experiment lasted only two days, this deficit indicates 
nothing. If we take into consideration the decline in the urine 
output from the first to the second day, we can entertain no 
doubt that equilibrium would have been established on the 
next day. One cannot help wondering how these German 
investigators ever hoped to extract anything from such 
equihbrium experiments. 

" Indigestible " : 20-4 % protein ; 7-1 "/□ fat; 0-9 % carbo- 
hydrates. 

Experiment with Potatoes." 

The potatoes were boiled and mashed with butter. The 
result was ; — 



Potatoes. 
1,700 


Butter. T'lolein. Fat. 
100 44-8 100-5 


C 


[bo-hyd. Cal. 
367 2,623 


In Urine. 


Fkccs. 
Dry Substance. Protein, Fat. 




a.bo-hyd. Cal. 


M 


20-12 8-7 1-19 




2-72 58 



Output . 

(39-7) 

Nitiogen equilibrium (calculated from last day's urine) : — 
44-8 - (397 + 87) = - 3-6 

It will be seen that we are near equihbrium on the third day, 
and that it probably would have been estabhshcd on the fourth 
day. In any case, everything points to the probability that 
we can easily attain nitrogen equihbrium on 3,000 cal. from 
potatoes and butter ; that is, on 1,944 S^^- potato -(- 144 grs. 
butter. 

"Indigestible": — 19-5 % protein; 1-2 % fat ; 0-74% carbo- 
hydrates. 

Now, if we calculate in the usual way the digestibihty of the 
four food-stuffs, we get the following co-efficients of indigesti- 
bility " :— 

• Constantinidi, "Zeitschriit fiir Biologie," Vol. 23. p. 442. 
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Protein. 


Fat. 


Caibo-hy 


Meat and fat 


• 


• 2-5 


2I-I 




Milk . 


• 


• 77 


5-6 




Rice and fat 


• 


. 20-4 


7-1 


0-9 


Potatoes and fat . 


• 


• 19-5 


1-2 


0-74 



These figures, and many more of equally unimportant value, 
verily haunt the pages of all our most prominent handbooks,* 
and upon them is constructed the proverb concerning the rela- 
tive indigestibility of protein. Is not the whole dogma based 
on an absolutely gross miscalculation ? Now let us try, for a 
moment, to reckon with the above figures in another way, so 
that we keep strictly to the absolute figures for the output of 
dry substance, protein and calories in the faeces. We have 
then : — 





In the Food. 


In the Faeces. 






r 

Protein. 


Cal. 


Dry Substance. Protein. 


Cal. 


Meat and fat 


. 305 


1445 


17.2 7-5 


72 


Milk . 


. I2I-3 


2,142 


40-6 9-4 


lOI 


Rice and fat . 


. 65 


2,977 


27-2 13-3 


121 


Potatoes and fat 


. 44-8 


2,623 


20-12 87 


58 



Because of the extra variation in the food quantities in the 
intake, direct comparison with the quantities excreted in the 
faeces is impossible. 

Assuming that the content of the faeces is in proportion to the 
content of the food-intake, we will try to calculate how all the 
figures will stand in relation to 3,000 cal. We have then, in 
round numbers : — 





In the Food. 


In it 

r 

Dry Substanc< 


le Fseces. 

A 






r 

Protein. 


Cal. 


I. Protein. 


Cal. 


Meat and fat . 


. 633 


3,000 


35i 


i5i 


150 


Milk 


. 178 


3,000 


57 


13 


142 


Rice and fat . 


. 65-5 


3,000 


27I 


I3i 


121 


Potatoes and fat 


. 51 


3,000 


23 


10 


67 



I am of opinion that the above table offers many points of 
interest. Is it not remarkable, for instance, how the quantity 

* E. V. Leyden's "Handbuch," 1897, Vol. i,p. 115; Von Bunge, "Lehrbuch 
der Physiologic/* Leipsic, 1901, Vol. 2, p. 73. 
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of protein in the excrement would seem to be independent of 
that in the food ? Whereas the protein contained in the food 
varies from 51 to 633 grs., that in the fteces fluctuates only 
between 10 and 15 L And how is this to be explained ? Quite 
simply, if one might regard both these quantities as relatively 
independent of each other. If we could regard the faices as a 
kind of excretion of a relatively constant combination compara- 
tively little influenced by the food ingredients, we should be 
able to solve the problem. We should have to assume that the 
above-given quantities of protein in the food are, practically 
speaking, all digested and absorbed together, while the nitrogen 
in the fsces is derived in quite preponderating proportion from 
the digestive secretions. But are we at all justified in assuming 
so much ? Certainly, we are, and more than justified. In 
support of which I beg leave to quote Prof. Hammarsten," 
who writes ; — 

" Human feces appears, as a rule, to consist only in limited proportion 
of food refuse, and for the most part — after a meat and milk diet, 
almost exclusively— of intestinal secretions. In consequence of which 
many foodstuffs seem to engender larger quantities of excrement, 
principally because they excite more copious secretions." 

That this statement, which is based upon a whole series of 
the experiments conducted by the Voit School,t is correct it 
would be difficult to doubt. But in the face of it the fable of 
the in digestibility of vegetable protein must fall to the ground. 
If the 15^ and the 13 grs. of protein obtained in the meat and 
milk experiments are derived " almost exclusively from diges- 
tive secretions," it must be immediately granted that the smaller 
quantities, 13J and 10 grs. from the rice and potatoes, must 
come, yet more exclusively, from the same source. To sum 
up, therefore, in so far as we are able, this means that the 51 grs. 
of protein in slightly under 4 lbs. of potatoes is completely 
digested and absorbed ; but, meanwhile, the same amount of 
nitrogen as contained in 10 grs. of protein is excreted with the 
intestinal secretions. We are thus set the ludicrous task of 
multiplying 10 by 100, and dividing the product by 51, whereby 
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we obtain 19J as a result. Physiologists are welcome to amuse 
themselves by working out this httle mathematical exercise, 
but they are in no way justified in describing this quotient, 19 J, 
as 19J per cent, of indigestible protein, and then proclaim to 
the world that our most easily digestible and cheapest food-stuff, 
the potato, is so very indigestible. 

If we have managed at last to shake ourselves sufl&ciently 
clear of the old prejudice and miscalculation, we should deliver 
our verdict, I think, somewhat as follows : Of 3,000 cal. in 
potatoes and fat, 67 (2 per cent.) go to waste in the faeces ; in 
rice and fat, 121 (4-per cent.) is the loss ; in milk, 142 (5 per 
cent.) ; and in meat and fat, 150 (5 per cent.). Thus vegetable 
food-stuffs, and potatoes in particular, are considerably better 
digested than animal. This is supported by the circumstance 
that for digestion of the first-named less nitrogenous substances 
are needed in the intestinal secretions (viz., 10 to 13 J grs.) than 
for digestion of the last-named (13 to 15^ grs). 

That vegetable protein foods are just as digestible as animal 
is directly proved by Constantinidi's experiments discussed 
above. In order to obtain " sufl&cient protein " on the potato 
diet he added in one experiment 200 grs. of gluten meal to the 
1,700 grs. of potato ; but in the faeces there were excreted only 
3*9 grs. more of " protein *' than in the experiment with potatoes 
alone. But 3*9 is only 2*5 per cent, of 153 ; whence Con- 
stantinidi concludes : — 

" Vegetable protein acts no differently in the intestines from 
animal protein." 

We have seen how, in the meat and fat experiments, 150 cal. 
went to waste, while of the same quantities of potato and fat 
in the food the loss was only 67 cal. But this loss ensued only 
through the intestinal secretions. There is, however, yet 
another secretion by which calories are lost, and that is in the 
\uine. If we reckon that for every gram of protein in the 
aliment i*o8* cal. goes to waste in the urine, therefore, with 
633 grs. of protein 684 cal. are lost in the urine, and with 51 grs. 
protein, 55 cal. The total loss, therefore, in the meat and fat 
experiments may be reckoned thus : 150 + 684 = 834 cal., 

* Kellner, " StofE und Energie Umsatz des erwachsenen Rindes/' Berlin, 
1900, p. 431. - * 
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while the loss in the potato and fat experiments shows 
67 + 55 — 122 cal.* 

Consequently, the waste in the former case is about six times as 
large as in the latter. And yet it is said that potatoes over-tax 
the intestines ! But who will say that all these unused calories in 
the urea could possibly interfere with metabolism in the organs ? 

The idea that potatoes, by reason of their large bulk, distend 
the stomach and intestines, creating pot-belhes, is hkewise the 
sheerest nonsense. Rice, it is true, is smaller in bulk when 
dry ; but rice is never eaten in a dry condition, and when 
cooked in water it swells to fourfold size, so that rice and 
potatoes in quantities yielding an equal amount of calories, 
would be about equal in bulk. Milk is claimed to require even 
more space accommodation, f 

It is also said that potatoes overtax the intestines, because 
of the large amount of refuse they yield. But we have already 
shown this assumption to be erroneous. None of the food- 
stuffs investigated yield so little refuse as potatoes and fat. 
Three thousand calories of these yield only 23 grs. of dry 
substance, while rice and fat yield 27^ grs., milk 57 grs., and 
meat and fat 35J grs. 

I would hke to know what now remfiins, from a strictly 
scientific standpoint, of the fable concerning the indigestibihty 
of the potato, which fable, as we have seen, has its origin in 
gross miscalculation. Certainly, it derives some support from 
yet another experiment, in which was found the following 
amounts of indigestible substances : 
32'2%protein. 
7-6 % carbo-hydrates. 

We will examine this experiment somewhat closely. 

• It must be understood Ihat I do not mean to say that of the '.ooo cal. 
Ha4 and 122, r ipectivety. go to waste. The figure 3,000 (arrived at by 
calculation with the factors 41, 9-1 and 4'i) represents, as a matter of fact, 
the nett value after deduction of the waste. Thus, originally, it would have 
stood 3,834 and 3,122 cal. 

f This matter of the excessive volume (wateriness) of certain food-stuffs 
is a, much debated point in ca.ttlc feeding. For some time it was tlie 
chief objection which country people had to turnips (which, by the way, 
contain only halt the proportion of dry substance that potatoes do). Decent 
Fjordl dispelled the notion when he demonstrated by experiment that cows 

X Fjord,' 20 Beretning fra Kgl. danakeForsogslaboratorium," Copenhagen, 
1890, p. 28. 
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;^j<^ <?«<> experiments. The quantity of potatoes eaten in 
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^ t^vs there appears ab«»ut three times as much protein, 
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iNN^ ^^*rt)0-hydrates. And how are we Xo explain it ? Very 

JH^^^ Th^ subject in No. 11.. who was a soldier, was 

^ commanded to eat as ntvivh |v^ato ^is ho possibly 
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could, and as there are limits to the powers of the stomach and 
intestines to deal with more than a certain amount of potato, 
these two organs gave notice of their inability to fulfil all that 
was demanded of them, by allowing a part of the potatoes to 
pass unchanged (exactly as fat will pass through unchanged if 
too much is ingested) ; and undigested pieces of potato were 
actually found in the faeces. That would also suggest that the 
man had not properly chewed the potatoes ; but the supreme 
indication is that his poor stomach had been grievously over- 
loaded. Four thousand fi\-e hundred and seventy four calories 
are indeed a large amount of nourishment to take. It appeared 
also, that he had absorbed too much protein, seeing that he 
showed a plus balance of ii'l grs. 

To sum up Because a German soldier over-fed himself, for once 
in a way, with potatoes, therefore, potatoes are very indigestible /• 

When foods rich in cellulose are eaten there is a heavy loss 
per the faeces ; for example, in the case of wholemeal bread, 
about 13 per cent, of the calories are lost ; and similarly with 
other food-stuifs. But I really do not know why it should be 
thought so terrible that the large intestine should be gi^'en a 
little extra work to do. When it is otherwise, the intestinal 
muscles deteriorate. For instance : if rabbits and mice are 
supplied with food which contains no indigestible substance 
(cellulose), they will simply die. Of course, I will freely admit 
that, so tar as human beings are concerned, they can keep 
themselves ahve with the help of castor oil, senna tea, turkey 
rhubarb, etc. 

I venture to reproduce a few observations made by the well 
known Prof, von Bunge, of Basle, in connection with this 
particular subject.! He writes : — 

" Although the life of a human being would not be directly endan- 
gered if deprived of cellulose, there is reason to believe that the normal 
activity of the intestines could well be adversely affected. The 
intestinal muscies will atrophy as well as any other muscle, if given no 
work to perform. When dealing with liuraan nutrition, therefore, we 

* Curiously enough, it ii 
( and not the Acst experi 
1 n most of the standard wc 

t Von Bunge, " Lehrbuch der Physiologic." Leipaic, 1901, Vol. : 
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(A) Experiments in Cheap Nutrition. 

Up to this point we have been going over the field of our 
subject entirely from a physiological standpoint ; but in this 
chapter we shall devote ourselves especially to the pocket, 
in order to find out how cheaply we may hve, taking sufficient 
nourishment to maintain ourselves in perfectly able-bodied con- 
dition. And yet we regard the whole matter as extremely simple. 
There will be no need for us to cudgel our brains over questions 
concerning " sufficient protein," " sufficient animal food," for 
we flatter ourselves we have been able to prove how easily 
we can obtain practically all the protein we require, and that 
vegetable food is, at least, quite as good as animal food. Upon 
which grounds we are able to avail ourselves of a very different 
standard from that which we have hitherto employed for the 
valuation of food-stuffs. The old standard of Konig may be 
appropriately termed the " Protein standard." According to 
this the method of reckoning was : protein, fats, starches := 
5:3:1; which means that protein was estimated as having 
five times the value of starch (and sugar), and nearly twice 
the value of fat. Now, this standard has nothing whatsoever 
to do with physiology. It does not refer in any way to the 
relative alimentary value of the three forms of food. It is 
purely a commercial, or money standard. Thus, if a merchant 
buys a tin of lobster for is. 3(?,, and 2 lbs. of flour for 3^., it 
does not follow that a tin of lobster has five times the 
alimentary value of 2 lbs. of flour. This view would probably 
never have occurred to him. Yet there is just as little 
common sense in saying that 2 lbs. of protein has five times 
the food value of 2 lbs, of starch food. The proportion 5 ; i, 
in fact, means nothing further than this ; if a starch or protein 



:-V5 






.--XL irrnonox 






• I .i J H' , -.« 



A. 






R 



G. E 






, mci 



ra-ix: 






T*X 


^-ig 


202, 


-53 


a*6 




"X 


2Q5 


--za 


24--3 


ir?S 


I-X5; 


-05 


^^x+ 


3-+ 


il^ 


J2r5 


^TM» 


14^ 


1-3 


f« 


xa 


^4^ 


75 


0-5 


1*5 




f« 




18-9 


.lO 


^^-«- 


10 


ZD 


349 


35 


zjr5 


33 


44> 


-tr3 


JO 




-3 




73-8 



.Ayeragfr' A--H^C'' znres 211: caL pH- &rdxiiig; wiiile 
3a?«a§& *'F-Kii — W gircs 33 caL per faLiliing It will 
t±Das be^secKtiiarir iaseveB^tiiiBesiiKxe€xpeBa¥etoIh?^Ti^^ 
niiik^ egas aodiiiKax: timt xigtOL cauu poises and potatoes^ 

Wfar wdL pespfe: poor sevcsl times mace for tfaor fooil? 
Panir faecaoserorit t&r *^w"'*^'''- odt taste^ bat also hy reason of 

accoidiiig. to wiuicii 



tbe last- mmiLuMuL focids are^ be&eyed to impart Tiealfh and 
v^t t w i giTi (inim>l»*4 jkid^wii^ssi ? Because these £oods are so 
lidi in pEotein. Ql tbe dnai miiimn of the above table is 
stated bow madt per aezit;. of tbe wfaoie amount of calories is 



derhred &am tbe p r uletu , Bx tbe cereals tbe amount is below 
10 per cent, ; wbiie in milisi^ e^s and meat it is from 20 — 35 ; 
indeed, in lean nseat it is as nmcb. as 70 per cent. If we 
disregard tbe pnlses — wbifiu if taken in large quantities, are 
not good fior tbe (figesiiim — we ^aE find that, to conform wttb 
tbe old standard (120 grs. p i ot e in and 3,Q€ro caL, of wbicb 
x6 perc^it. of tbe calories ^umld be protean), we ^kinldbave 
to live (HI '* mixed (fiet," that is to say, eat expensive anfmaT 
food witb tbe cheap v^etables. 

All of wbicb makes it obvious that we have to decide a most 
important economical consderation if ttue oM protein standard 
i<^ rig^t. If we need only tbe half, or perhaps even less than 
half the amount of the old standard, then it is not at all 
difficult to live cheaply, 

SuppOf^ that a ftdly grown man needs 3,000 caL per day. 
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then try to calculate how much the daily cost of his food would 
be were he to live on cereals alone, on potatoes alone, etc. 
According to prices now obtaining approximately in London, 
we have :— 



Cereals . 

Leguminosa 

Potatoes 

Fats 

Butter . 
Milk 
Meat 



Lean Beef 

Thus it will be seen that i 
much to live on meat as to live on cereals. I admit that it is 
possible to buy meat in some of the poorer quarters at very 
cheap prices, but such meat is often of poor quahty, and in 
nutrient content can be more expensive than good meat, 
besides the danger that cheap meat may be from diseased 
animals. We are on safer ground when we come to the cereals ; 
the cheaper kinds being by no means always the inferior. 
Sometimes the cheaper are even better than the more expensive, 
for example, I pay only 'L\d,. per pound (Danish) for flour ; 
while in some of the wealthier quarters as much as 31^. per pound 
is demanded for flour of no better quality. Perhaps it may be 
httle more white, but that is no advantage at all ; if anything, it 
is a disadvantage. It would be very interesting to discover how 
many millions of money are wasted by housekeepers in certain 
countries, simply because they do not understand how and 
what to buy, thinking that the most expensive must be 
necessarily the best. The dearest may be the best in some 
cases, but more often than not it is otherwise. The shop- 
keeper trades largely on the fallibility of the public. 

A young girl should not get married before she has passed 
an examination in the choice, purchase and preparation of 
food. Is not such knowledge quite as important as that of the 
names of all the rivers and mountains in China and South 
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America ' ftnr it must not he ff^rzotten that false kii«:wiedije 
is v^.rv ofren -^-^.r^e than none at .ill. 

Ahy>ve I have mentioned only a few kinds or i^od-smfB : 
?^pace doe?^ not allow me to deal witk the Knndred and more 
varieties which are on the maAet. There are many vegetables 
which are more expensive than meat and eggs. For example, 
I lb, of melon contains only go caL To obtain 3,000 caL 
in a melon diet we shonH have to eat 33 lbs., which, at a cost 
of 4d, per lb,, wotxid be irs. One poxmd o€ asparagus contains 
S5 cal, ; 35 lbs,, therefore, would have to be eaten to obtain the 
requisite ntmiber of cal,, which, at a price of, say, loJ. 
per lb,, wotild work out at 29s, Pec^Ie easily fall into the 
misconception that it is cheaper to five on vegetarian food 
than on a mixed diet. Moreover, there is a risk of getting too 
little nutriment when Kving upon vegetables alone. It is very 
easy to live healthy, well, and che^ly on vegetarian food, 
but you must know how to buy and use such food properly. 

Very few people restrict their diet to a single kind of food, or 
even to a single group of foods. The customary diet is composed 
of various kinds of foods. As an example of the price of a 
mixed diet, I append the following rough calculations : — 

A. Supposing that we, to obtain our 3,000 cal. , take | (2,250) 
from cereals, J (375) from potatoes, and J (375) from fat, the 
cost would be : 8'6 + 2-3 + 3-1 = 14 farthings : 3 Ji. 

B. Taking i cereals, J potatoes and J fat, the cost would 
be 57 + 4*6 + 6*1 = 16-4 farthings : 4^. 

C. Taking J butter, J milk, J meat and J eggs, the cost would 
be : 117 + 15*0 + 227 + 46-9 = 96-3 farthings, or 2s. 

These standards are, as before stated, only imaginary. 
Few, or nobody, would follow them in practice ; but a combina- 
tion of B. and C. would, I think, correspond to the diet usual 
with many. The cost would then be : — 

D. J B. = 2d. + i C. = 15., in all 15. 2d. 

Surely a resident in London spending no more than that on 
his food would be regarded as living economically ; though 
he could live just as well — or even better perhaps — upon half 
the money or less. 
To give his theories a practical test, the author tried an eight 
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weeks' experiment, from June 25th to August 17th, 1905, to 
see how cheaply he could live without restricting himself to 
a limited number of varieties of food. 

When I showed that I could live upon from /\d. to 6d. 
a day there was quite a sensation here in Denmark (I was 
driven to write a cookery-book to show how we prepared our 
dishes). People could not believe that it was possible, which 
is strange, considering that more than half the population 
of this world live on less. 

We will, by way of example, take the fare provided in the 
prisons in Behari (p. 88), which food, as McCay tells us, is 
better than the food ordinarily used by the Behars (see 

p. 87). 

The cost of the food (calculated according to London 
prices) : — ■ 

Rice I3'34 ozs. at 6 farthings per lb. 5'oo farthings. 

Wheat lo'oo ,, ,, 5'6 ,, ,, 3-50 „ 

Dhalls 600 „ „ 8 „ „ 3-00 „ 

Potatoes 6'oo „ „ i'88 „ ,, 071 „ 

Oil /g „ „ 32 „ „ 0-63 „ 

12-84 

If we allow one farthing for spice, then the total cost would 
be fourteen farthings or ^^d. This diet, upon which the Behars 
wax strong and healthy, according to prices, obtaining from 
India, would cost only lid. (McCay, No. 48, p. 160). 

The ordinary diet of the Sikhs, a notoriously vigorous 
people, would cost in London : — 



Milk . 


16 
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6-5 farthings per lb. 6-5 farthings 


Wheat 
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I have not included the rum in the above hst, as I do not 
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country (and I am acquainted with many of our country roads), 
I know of no worse climbs than there are about here. There 
are incUnes which for many years I hesitated to attempt, 
but that summer I managed them with greater ease than 
ever before. Although without being in training, I tried once 
a somewhat longer cycling tour. In one instance, on Sunday, 
July 29th, I left Skanderborg at 6.45 a.m. At first we had 
no intention of putting our powers to the proof ; it was to be 
merely a family excursion. I was accompanied by my wife, 
and one of ray test subjects. We chose the route Skanderborg- 
Horsens — Bradstrup — Bryrup — Silkeborg — Skanderborg, in all, 
105 km. (sixty-six miles). That was a fairly good performance 
for people of about forty-live years of age, of very little training, 
on one of the hottest days in summer. We allowed ourselves 
plenty of time, made a long halt in the middle of the day, and 
only arrived at Silkeborg (71 km. = forty-four miles) at 
4 o'clock in the afternoon. When in Silkeborg, I had a feehng 
that there was no pleasure to be had in winding up the day 
by peddhng that handspring of a distance into Skanderborg. 
I determined thereupon to ride to Lem, near Ringkobing, 
my birthplace. I left Silkeborg at 4.15 and arrived in Lem 
at 8,30 — 71 km. (forty-four miles) in four and a quarter hours. 
In order to show that I was not overstrained, I got up at 
three o'clock the next morning and rode back to Skanderborg, 
which I reached at 10.45 'n the forenoon. The whole trip, 
248 km. (155 miles), was supervised by witnesses ; these were, 
besides my companions during the first part of the excursion. 
Farmer Soren Lambak in Lem, Dr. Harzen in Herning, 
Dr. Bjerregaard in Silkeborg, and others. I will here 
reproduce a declaration by the last named : — ■ 

" Dr. Hindhede passed through Silkeborg on Monday morning, the 
30th July, at 7.30 in the morning. His pulse was then 73, vigorous and 
regular; the heart was normal ; Respiration 16. (16 to the minute). 
" P. C. Bjerregaard.'' 

Although I had thus ridden about 75 km. (forty-seven miles) 
at a speed of 17 km. (10-6 miles) per hour, I had not over 
exerted myself in the least. It could scarcely be said that I 
was in training, and before I arrived in Skanderborg — with 
the wind and sun in my face ; temperature 53° F. in the shade— 



MY OWN EXPERIMENTS 113 1 

reckoned the ten to twelve men and ladies as equal to nine ^M 
adult men. Nine men in thirty days gives 270 men in one day, ^M 
by which we arrive at a cost of 5-8d. for an adult man, who, ^M 
however, receives a very fat (containing 103 grs. fat), and a H 
very rich diet (3,418 cal.). This method of calculation was H 
adopted in order to compare the cost of our diet with H 
that of other well-to-do famihes. Dalhoff and Mackeprang * H 
give a table setting forth the disbursements of twenty-seven H 
better class families for various victuals and proportioned to a H 
year's provision for one adult man. In Table XL I have H 
compiled a similar list. The figures for an adult man are H 
obtained by multiphcation of the prices given in Table II. ^M 
(for 270 days) by one and one-third. Thus we obtain the cost ^| 
for an adult man in twelve to thirty days. ^M 
Table III. B 




Mvh™«, 


Tht ij Families. 


Cereals and bread . 

Sugar 

Oleaginous foods 

SS- ; : ; : : 

Fruit 

Vegetables (garden produce) 

Meat 

Delicacies .... 

Condiments, etc. . 

Coflee, tea, cocoa . 

Beer, wine .... 

Cheese ..... 

Miscellaneous 


415 
236 

'11 

255 

234 
59 

39 


d. 

638 

733 

178 

373 
190 
199 
1.239 
194 
190 

lit 

91 

373 


Total for one man per annum 
„ per day per man . 
,, six men m one year 


2.049 = 170S. gd. 

5-8 
1,0241. 6d. 


5,119 = 4265. 7i. 

i4rf. 
a,259S. 6d. 


It will be of interest if we compare details. Cereals (com. ^M 
groats, etc.), and bread are classed together, because other- ^M 
wise the comparison would not have been fair, as the twenty- ^| 
seven families bought all their bread, while we bake our white H 
bread ourselves. This is, of course, the reason why we get H 

■ Dalhofl og Mackeprang, "De BedrestiUc de Familiere Udgifter." H 

■ 
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food-stuffs, and only a modicum of the more expensive — just so 
much, in fact, as to give them a fair test. Intelligence, dis- 
crimination, and culinary ability are, of course, among the 
essentials ; but the key to the whole problem is that we never need 
trouble our heads about protein. 

Frederik Madsen. 
I will now bring to the notice of my readers the case of a 
young man named Frederik Madsen. It was in the year 
1906 ; Madsen was twenty-one years of age, and had been a 
vegetarian for the preceding five years. In all that time, so he 
avows, he had tasted neither meat, coffee, tea, alcoholic liquors, 
nor tobacco. During the first years he had to undergo many 
annoyances, because of his exceptional way of life, at the hands 
of his employer and his own family ; but it will be enough if 
we follow him from May, 1905, onwards, when he began his 
seventeen months' period of military service as engineer. 
After a great deal of trouble he managed to gain permission to 
forego partaking of the usual regimental rations, and to 
secure a food allowance in money upon giving an undertaking 
to cater for himself. For the first month and a half he was 
obliged to take his place at mess with his comrades ; but he 
ate nothing of the food by himself tabooed. During the ensuing 
fifteen and a half months he received for his food allowance 
somewhere about the following sums ;^ 

160 days at 65 ore ^ 8s. 6rf. . 104 croi,vns = 114s. 6rf. 
152 ,, 70 ,, — 9s. zd. . 106-40 ,, — 117s. zd. 
1S8 „ 82 „ = los. M. . 154-16 ,. = 169s. 8rf. 



Total 



364-5 



= 401S. ^d. 

Besides this, he managed now and then, in his leisure time, to 
earn a little by private work. Of these addiUonal sums he 
kept no account, any more than he did of his expenditure. 
But he was able to recall the following amounts : — - 
Surplus from military service, in cash . 312 c 

One bicycle . 

One field-glass 

Stolen , 

Mislaid . 
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'^ It ipv«s flie gpsat l ile jtM g e ts 
IVyo«€f MadiKa, 456, 1905, ^^ ^ icB^Bber iam qsiie vd, and while he 
fra« with «s he txcittd my lacest fivrhr mtneaA — as wd as that of the 
wfer4e c/>q i| w my . His diet was ahnrwir incredihly simple — consisting 
fA l>read^ water and ' pahnin/ with potatoes upon ocxasion. and, lardy. 
a little milk. He was a particiilaihr nsehd man, an aiduons worker, 
smd p^ j m e me d oi greater poweis of endmance tlian most peo|de. He 
thrived amaa^iijg^y ; dming the whc4e eighteen months he was never 
on the mck IM, And never son^xt medical assistance. His weight during 
ifte i'trnt five months was : — 

May i8th 69I kgs. 

June i6th * 72 

July 17th 72l 

AiJ^UMt 15th 7^i 

Hwptcmbcr 15th 74^ 

" ll« WttP* nai wcjiKlwjd during the winter, but he seemed to me to 
llM i'n>iM« coiiMldambly in bulk in the course of that season, which I also 

♦ Tm lit* filillKPd in rut Ihti unmo moat diet for days toojether will soon 
ttlMUiiHl Mliy nmii. A« u nmitor of fact, it is extremely difficult to get a change 
nt iHiiii lit imirMokN. 
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mentioned in my medical inspection report. He acted as company 
cook's assistant ; and helped himself to bread and boiled potatoes 
only— never anything else. He must, however, have consumed great 
quantities of these things. 

" Of other particulars connected with him, his colour-sergeant made 
the following notes ; they are absolutely authentic. 
" Yours sincerely, 

"J. BONDESEN. 



" No. 456-1905. F. Madsen. 
■' His daily fare consisted almost entirely of dry black bread and 



" He partook of the regimental probationary rations until he was 
relieved therefrom on July 5th, 1905 ; and during that period (May i6th 
to July 14th) appeared at the regulation meal-times. 

" At dinner he chose only the porridge dishes, sweets, stewed rhubarb 
and the like. Of solid food he ate only bread and cheese, with margarine 

" After July 5th he catered for himself ; his diet consisting principally 
of black bread, which he procured partly from the probationary kitchen, 
such pieces as were left over being given him. 

" He used ' palmin ' [coca butter) with his black bread. Sometimes, 
however, he had margarine ; but only, as he said, when he could afiord it. 

" In the late summer he began to take bread -and- milk regularly ; 
but evidently regarded it as a luxury (in an economical respect he 
appeared to make steady and continual progress all the time). 

" As to his physical condition, he compared favourably — despite 
his pecuUar nutrition — with any of his comrades in the company ; 
indeed, he passed as one of the strongest and also — which, in the 
circumstances, is the more remarkable — as one of the most hardy. It 
was qxiite a common experience in the company to see how the men 
tried to get into the same working squad as No. 456. 

" One of the company's junior officers, who frequently commanded 
a detachment set to work on the Lyngby-Vedbak Railway (work in 
which No. 456 participated as a rule), stated in reply to inquiry that 
he often had occasion to observe the Indus trio usn ess of No. 456, as it 
was known to this junior officer that 456 rarely ate lunch, notwith- 
standing that he tasted nothing in the morning before leaving camp. 
(But he did usually take something in the morning. It was only for a 
couple of months that he restricted himself to two meals a day — dinner 
and supper. Hindhede.) At lunch-time he contented himself with, a 
short nap, after which he resumed work as indefatigably as ever. Upon 
his return from these expeditions he, so it is reported, consumed very 
large quantities of dry black bread. As a matter of fact, he made, 
relatively, a very hearly meal when once he bad made up his mind to 
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"He declared the best time he had to be that spent in cantonments, 
as it was then comparatively easy for him to procure fruit, tomatoes 
and the like ; besides which the company took care that a dish of 
vegetables was set aside for No. 456. 

" During the final camp manoeuvres he asked permissiQa one day to 
be allowed the water in which the potatoes had been bofled, and which 
was usually thrown away, a broth which he apped to his tdack bread 
with keen appetite.* 

" No. 456 was very robust, and, moreover, was never on the sick Hst. 
He hardly ever wore stockings, either in sunmier or in winter. It used 
to be a fixed rule with him, in winter and smnmer alike, as socm as he 
got up, to go naked down to the lavatory and let himsdf be thoroughly 
sluiced with cold water. 

*' 456 was a very thrifty man, and very methodical in money matters ; 
he sought, from day to day, to increase his income ; but he was never 
reluctant to lend to his comrades whenever any of the latter were in 
difficulties. 

'' He earned a good deal extra at his trade of gardening, especially in 
the last spring, when he laid out and kept in order gardens in Hellenip 
and the neighbourhood. He was so industrious that he set up as 
' contractor,' and found jobs for about a dozen of his comrades at 
different places in the vicinity. 

'' The money he earned he paid regularly into the savings bank, and 
only once in a while did he spend anything on himself ; thus, he bought 
a bicycle, and on his discharge was able to purchase himself a new suit 
for sixty-five crowns. 

" 456 appeared to be very interested in literature, and in his leisure 
hours read pamphlets, newspapers and books, which he obtained from 
the library in the capital ; he was also a frequent visitor' to the library 
at the soldiers' home. 

" His chief pleasure was to go to the theatre, but he always preferred 
the great dramatic masterpieces to purely popular pieces. 

" He never smoked tobacco in any form. When in the company of 
his comrades and disposed to take refreshment, he always confined 
himself to soda-water or lemon and seltzer. 

" L. E. SoRENSEN, Sergeant, 

" 5th Comp., Eng. Regt. 
"20-12-1906." 

Letters. 

I might fill a large volume with the hundreds of letters I have 
received from my disciples ; but I will give only one or two of 
them here. 

Law Student C, writing on February 3rd, 1907 : — 

* The potatoes were peeled before boiling. Potato soup is very nice 
(The Author). 
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" Dear Dr. Hindhede, — 

" I was a disciple of your reform-diet even before the appearance 
of your book. During a journey tlirougli Finland in the summer of 
1904, I began to consider, or rather, to ponder, for the first time, over 
fhe question of the ' grace of meat.' The tide of my fortune was at 
a very low ebb, and I had. perforce, to be careful in every particular, 
and, above all, with regard to meals {of which there are all too many 
in ' overfed ' Finland) ; I had to reduce them to a. minimum both in 
daily number and in cost. Thus it came to pass that for days together 
I took nothing else but the ' Smorgaas ' (bread and butter dishes), 
which, in most parts of the country, consists of black rye-bread. Scandi- 
navian hard bread, butter and cheese, as well as a black ' piroge ' made 
of groats upon occasion. Therewith I drank fresh milk or coffee, the 
latter prepared in a way somewhat altin to that which is probably known 
to you as ' West-jutlandish.' I soon began to notice that every time 
my ascetic diet was interrupted by a ' meat-festival ' (whenever, for 
instance, I was entertained by some family visited by me on my way 
through the country) I was overtaken by a remarkable feeling of fatigue 
which did not harmonise— I make this confession very reluctantly— 
with the sense of well-being which was the result of my spartan way 
of life, as I used to call it. But since my return, and particularly, of 
course, after your book appeared, I have been able to establish by 
experiment that my experience in the subject of nutrition coincides 
almost exactly with your own as set forth by you in your writings. 

■' I need scarcely add that this determination of mine has brought me 
as much joy and contentment as it has caused grief and consternation 
to my mother and to the other members of my family. 

" Strange to say. I note that the ladies are the most bitter opponents 
of us ' Hindhede fanatics.' And, sad to relate, the more elderly house- 
wives—at least, those with whom I am acquainted — are the most 
obdurate— nay, almost reactionary. If I would characterise my dear 
mother's dieteticai- physiological view of the matter, I could do so only 
in these words : She eats in accordance with the ideas instilled in her 
by her education, because she regards aU reform as emanating from evil, 
and considers all the various kinds of gout and similar miseries with 
which she has been plagued for years as something good. AU that is 
necessary is to adhere closely to old custom, and then there is no need 
to worry about new truths. 

'■ But you must know plenty of similar instances. 

" I will add that I. now twenty-seven years of age. have practised 
Miiller's System since first it appeared, and have discarded woollen 
underdo tiling (in which, naturally, I have been swaddled since birth) 
for the past two years, never wearing socks, either in winter or summer. 

" I owe deep gratitude to you and to J. P. MuUer for a healthy. 
vigorous and energetic body, and you, in particular, have shown me 
how to live in a way as healthy as it is economical — which latter con- 
sideration is, as a rule, of the utmost imj>ortanco to a student. 

"Yours gratefully and sincerely, 

"X. (Law-student)." 
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Richard L., Copenhagen, writes April 20th, 1907 : — 

To Dr. Hindhede, Skanderhorg. 

" I must beg you to pardon me that I trouble you with yet another 
letter to the many which must be addressed to you as a consequence 
of your books ; but I thought it might interest you to have news of a 
man who has been following in your footsteps abready eight months 
before he saw your book, and who, so far as he is aware, has obtained 
the most exceptionally beneficial practical results therefrom. As I say, 
I have now been living for about nine months here in Copenhagen very 
nearly on the same lines as laid down by you ; and in no single month 
have I spent so much as 10 crowns (iis.) on my upkeep in food — indeed, 
for one month, it cost me as little as 7 J crowns. The experiment was 
made partly for economical reasons, partly because I have suffered a 
good deal with gout and kidney disease (my last attack was in 1905, 
when I was confined to bed for five months with gout-fever and inflam- 
mation of the kidneys, and was for nine months unable to do any work) . 
In the course of twelve years I have had gout-fever five times and other 
severe gout attacks, as well as six attacks of kidney-stone ; and it was 
in the hope of preventing stone and chalk formations, and to get rid 
of those already present, that I began to live principally on vegetable 
food. So far as I can tell, it has partially succeeded : for, whereas in 
the autumn I was so badly attacked by gout that I had to lay up for 
days together until the stiffness passed, during this winter I seem to 
have been free of a great deal of the stiffness, while I have also a distinct 
feeling that I now possess some resistance to the disease. Furthermore, 
my strength has markedly increased as a result of my simple and 
ascetic way of life, although one would think that the whole course of 
my life had changed to the detriment of my health ; for whereas I 
used, formerly, to get up between four and six o'clock in the morning, 
going to bed, as a rule, between nine and ten in the evening, I have been 
engaged in work during the last nine months which never permits me 
to go to bed before midnight, and keeps me up every other day, as a 
rule, until about three in the morning. 

** Nevertheless, my strength has increased (I have, besides, lost in 
weight, the same decreasing from 195 to about 160 lbs.), so that I, who 
for seven years (I am fifty-two) could cycle scarcely for one half hour 
at any time without becoming bathed in perspiration, can now pedal 
away for from three to four hours without any particular exertion, and 
without getting too hot. 

" Yours truly, 

" L." 

In 1906 certain young students started a boarding house 
aiter my principles. Three meals a day are provided at 17-25 
crowns (19s.) a month. There is another similar establishment 
where the charge is a little more — 22 crowns (25s.) per month. 
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There are twenty to twenty-five men in the former house and 
forty-five to fifty in the latter. The accompanying photograph 
shows six of the men who boarded for about four years in the 
cheaper of the two establishments. These houses are called 
" Hindhede Boarding Houses ; " but it is not exactly correct 
to designate them as such, as no meat at all is provided in 
either of them. I do not proscribe meat altogether ; yet, of 
course, I recognise that it would be impossible to serve meat at 
such low prices as are charged in these houses. Even if it were 
ruled that only a httle of it should be eaten, it is certain that 
some of the boarders would rebel at the restriction ; therefore, 
if it is to be served at all, the price of board will have to be raised 
to avoid a deficit. 

Real Hindhede diet can only be managed in a home where 
the parents have direct control over their children. 

There may be some curiosity as to how the boarders in the 
above-mentioned houses fare on the simple diet. Some of them, 
after a time, experience a desire for meat in some form or other ; 
but I have never heard that any of them have ever complained 
of any loss of strength, or of being less able to do strenuous 
work, as the result of subsisting on such plain food. 

The photograph facing this page is of six young men who 
have been living, for the past three to four years, in the cheapest 
of the boarding houses mentioned, at a cost of 19s, a month. 

I take leave to quote the case of Esper Andersen as a further 
example : — 

Esper Andersen. 

The following is from the Manager Newspaper, August 3rd, 
1913 : — 

■' T\vENTY Years Ago. 

" It isnow twenty years since the Jysk Cykleunion (Jutland Bicycle 
Union) organised the Jyllandslob (Jutland Run). 

" It began August 7th, 1892, at MagdalemSlIen, at Aarbus. The 
run was 77J Danish miles, or, about 363 English miles, trom Aarhus 
southward to the frontier, across the heather-lands to the North Sea : 
then to the border of the Limfjorden ; and back again to Aarhus. 

■' There were nineteen starters, of whom three fell out because of 
the breaking o£ their bicycles at the beginning, and six others gave up 
on the way. 
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*' There were only ten who completed the course ; and a dairy- 
manager, Esper Andersen, by name, from Jebjerg, in Sailing, was the 
winner, arriving some hours before the second man. 

*' Of the participants from Copenhagen, who were the champion 
cyclers of the time, only one, Mr. Obel, finished. The racers did not 
count on the Jutland roads or the Jutland strength and endurance. 

" It will be seen, by the following Ust that the three best riders were 
Jutlanders, and that of those who completed the run six were from 
Jutland. 

1. Esper Andersen, Jebjerg (36 hours, 10 minutes). 

2. Komdrup, Randers (39 hours, 27 minutes). 

3. Randrup, Jebjerg (42 hours, 15 minutes). 

4. L. Andersen, Holbk (42 hours, 48 minutes). 

5. H. Obel, Copenhagen (42 hours, 53 minutes). 

6. Lind, Ebletoft (44 hours, 28 minutes). 

7. Anderschon, Odense (44 hours, 38 minutes). 

8. Nielsen, Odense (46 hours, 25 minutes). 

9. Hvid, Hammel (47 hours, 30 minutes). 

10. C. Hansen, Randers (47 hours, 31 minutes). 

" Esper Andersen was the Jutland champion, and, since the run has 
not been repeated, he is still champion. 

*' At that time the newspapers printed much about this contest. 
In the Politiken we read about the reception at Vennelyst, at Aarhns, 
as follows : — 

" Reception of the Victor. 

" At 6.25 o'clock in the afternoon, Esper Andersen passed the judge's 
stand, after making 77 miles (363 English miles) in thirty-six hours and 
ten minutes, and was covered with flowers by the ladies. 

" He would not listen to the suggestion of having a bath and a rub- 
down or even resting. He did not seem tired in the least. He took the 
train at 6.45 p.m. because he felt that he must go home to do his 
evening's work at the dairy ; but on the morrow he promised to run 
over to Aarhus on his bicycle for the festival in his honour. 

** After a five-minute speech he mounted his 'bicycle again, the 
crowd running after him and shouting ' Hurrah ! ' " 



The following is from the Skive newspaper : — 

*' At ten o'clock in the evening, there were many more people at 
Skive Station than ever before, fully one thousand, and the management 
of the bicycle club had engaged a band of music to play at the station 
so that the first man of the club could be received with all the honour 
which can be done in a hurry, and which the hero of the day had so 
well earned. 

" A little before the arrival of the train the music began to play, and 
as soon as Esper Andersen was visible the multitude shouted hurrah?. 
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and this was repeated wherever he appeared. He thanked them and 
they cheered again and again. Greater ovation has not been tendered 
to a bicycle champion anywhere. Esper Andersen must be reckoned 
as the best endurance rider of Denmark, and even of the entire 
North." 

Esper Andersen was at that time thirty-four years of age. 
Since then twenty years have passed, Andersen was serving 
as the manager of a dairy in a Jutland village, and he was living 
in the same manner as a rather prosperous Jutland farmer lives 
at the present time ; that is, on a mixed diet, with meat ; 
though not so much meat as is usually eaten in the towns. He 
is very strongly built, weighing from 75 to 80 kgs. , but at the age 
of fifty he went up to j:oo kgs., and at the same time he lost his 
usual excellent state of health which he had enjoyed during his 
youth when he was in vigorous exercise. 

He realised that he was eating too much — especially too 
much meat — and, therefore, he cut down the quantity of his 
food, reducing his meat, in particular, to the minimum. On 
this diet his weight went down, and he regained his former 
health. He felt quite young again, cycling with greater esse 
than before, and conceived the idea of making a test of 
endurance under conditions similar to those governing his 
triumph of twenty years before. 

He began training, during which time he took a very hardy 
diet without flesh food. It consisted principally of bread, 
butter, vegetables and fruit. 

On August ist, 1912, at 9.15 A.M., Esper Andersen started 
on his second round of the former course, just twenty years 
later, accompanied by a motor bicycle as pacer, and with two 
" controls " (judges) in an automobile. 

It soon began to rain, and he had to make his way on softened 
roads, which in that part of the country are often very bad, 
being very sandy. A threefold misfortune was the sequel of 
this bad condition. It was between Vejle and Herning. The 
motor went on before to order lunch ; the automobile 
punctured a tyre. Esper Andersen had to ride alone, besides 
which he punctured his tyre and had no means of repairing the 
iamage. 

There was a delay of from thirty minutes to one hour. 
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he lost more time, though not so long as before, through taking 
a wrong road. 

In spite of these misfortunes he made the course of 363 
EngUsh miles in thirty-seven hours, or only fifty minutes more 
than twenty years before, which, as will be seen, were fully 
accounted for by the extraordinary delays interfering with this 
later test. 

Esper Andersen gave me particulars concerning his diet 
previous to the time he went into training. The average for 
one day taken from the consumption of one week, was, besides 
his principal food, bread, butter and barley porridge — 
500 grs. (i lb. 2 ozs.) cabbage ; 64 grs. (2-3 ozs.) sugar ; 29 grs. 
(i oz.) cheese ; 9 grs. (5 drs.) fish ; 43 grs. (1-5 oz.) beets ; 
29 grs. (i oz.) carrots. 

As will be seen, this is a very simple diet, even more so than 
mine. And yet on such fare Esper Andersen has recovered all 
his old capacity for enjo)dng life besides gaining renewed 
strength. 

Of course, it does not at all surprise me. I say, " of course," 
so far as I am concerned ; but I shall be surprised if it does 
not astonish the world in general and athletes in particular. 
Such a result does not agree at all with the old ideas about 
*' Invigorating " foods. 

The photograph facing this page shows Esper Andersen as 
he was in December, 1912. 

(B) Experiments to Decide the Nitrogen Minimum. 

Since January ist, 191 1, I have had under my control a 
research laboratory, furnished by the Danish Government. 
My principal test subject has been Mr. Frederik Madsen, of 
whom an account has just been given, and he has also acted as 
one of my assistants in the work of the laboratory. 

I have now the command of means wherewith to determine 
acciurately the intake and output, and have already made many 
experiments upon the digestibility of various food-stuffs with 
Mr. Madsen and others. 

Space does not permit me to go far into the subject, but I 
will give very briefly the principal results of a protein minimum 
experiment which lasted from January 8th to July 3rd, 1912. 
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When seeking to discover the protein minimum, it is neces- 
sary that the fuel value (calories) be taken into account at the 
same time. It is not in reason to suppose that an elderly and 
sedentary individual, whose requirement is only 1,500 cal. 
daily, needs the same quantity of protein as would a young and 
very active man, whose requirement may be from 3,000 to 
4,000 cal. daily. 

Instead of giving in definite figures the minimum require 
ment of protein for individuals of different weight, age and 
activity, it will be more instructive if we state the proportion 
in relation to the whole nutriment — protein calories in pro- 
portion to total calories. The old standard of Voit prescribed 
about 3,000 cal. for the average man of 70 kgs. in weight, of 
which 500 should be protein calories. The proportion of 
protein calories to total calories in this case was, therefore, one 
to six. If we are considering a question involving 105 grs, of 
digestible protein corresponding to 17 grs. of nitrogen and 
430 cal., we must put it thus : 

Digestible protein calories _ 430 * , 

Total calories ~ 3,000 

In the above it would have been more correct if we could have 
stated the amount of digestible calories in the lower factor as 
we have done in the upper factor ; but as the digestible 
calories are not given in all the tests later used for comparison 
I have been unable to give them myself. 

If we avoid using richly nitrogenous animal food we can on 
the same number of total calories reduce the digestible protein 
calories by about one half. Thus instead of ^ we have -^, or 
52-5 grs. of digestible protein, corresponding to 8-5 grs. of 
nitrogen ; though it would be very difficult to get any lower. 
As a matter of fact. Prof. Chittenden has not gone so low, 
as a rule; which will be seen if the subjoined examples are 
examined, 

I have not taken all the subjects, but have selected only 
three professional men and six of the students as types. 

• Hercaiter. I intend to signify this proportion with the letter P. 
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Calculated to 




N 

Digest. 

* 


Prot. 

cal. 

Digest. 


Total 
cal. 


P. 


3,000 cal. 




1 












N. 


Protein. 


Professors — 














Chittenden .... 


5'6i 


144 


I.613 


I : 11*2 


10-43 


65-19 


(age, 48, wt., 57*4 kgs.) 














Mendel ..... 


6*69 


172 


2,448 


I : 14*2 


8*20 


51*25 


(age, 32, wt., 70-1 kgs.) 














Underbill .... 


772 


198 


2,068 


I : io*4 


1 1 '20 


70*00 


(age, 26, wt., 65*2 kgs.) 














• 

Students — 














G. W. Anderson . 


9*93 


255 


3.091 


I : 12*1 


964 


6025 


(age. 27, wt.. 709 kgs.) 














W. L. Anderson 


7*22 


185 


2.494 


I : 13-5 


8-68 


5425 


(age, 22, wt., 61 'o kgs.) 














Donahue. .... 


7-67 


197 


2.450 


I : 12*4 


9*39 


58-69 


(age, 25, wt., 62-2 kgs.) 














Jakobus ..... 


8-30 


213 


2,542 


I : 11*9 


9'8o 


61-25 


(age, 22, wt., 57*o kgs.) 














Schenker .... 


9*i6 


235 


2,486 


I : lo*^ 


11-05 


69-06 


(age, 22, wt., 71-9 kgs.) 














Stapleton .... 


949 


243 


2,809 


I : 11*6 


1014 


63-28 


(age, 24, wt.,73-4 kgs.) 














Average 


— 


, — 




I : i2"o 


9-84 


61-47 



From the above report of Chittenden's, it would seem as 
though we may safely conclude, that although a man, who 
needs 3,000 cal., gets scarcely 10 grs. of digestible nitrogen 
(61 — 62 grs. of digestible protein) he is yet able to establish 
nitrogen-equilibrium. Yet this is only about 59 per cent, of 
the old Voit standard — 105 grs. of digestible protein. 

Prof. Chittenden himself did not go so low as would appear 
at first glance ; for we must take the small number of calories 
into account. 

There is no doubt but that an adult man, whose daily require- 
ment is 3,000 cal., can maintain nitrogen-equilibrium when 
only one-twelfth of these — viz,, 250 cal. — is furnished by 
digestible protein ; but it is of far more interest to me to 
discover whether this is the minimum or whether we can go 
even lower than this. 



* The figures m this column are obtained by deducting the N m faeces from 
the N in food (see table on p. 69). 
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There have been very few investigators who have experi- 
mented with foods wherein the proportion of protein was less 
than one-fourteenth. Most of the names of these have already- 
been given in another part of this work, but I will repeat them 
here together with the dates of their experiments : — Hirsch- 
feld, 1887— 1888 ; Kumagawa. 1889 ; Klemperer, 1889 ; 
Pcschel, 1890 ; Siv^n, 1900 ; Landergren, 1902 ; Folin, 
1905- 

The following table gives a survey of results obtained : — " 





DLgH.. 


^.t. 


B. 


Piw? 


TuKil 
cbI. 


'• 


Hirschfelci .... 


V78 


VS7 






3,628 




(age, 24. wt„ 73 kgs.) 














Kumagawa , . , . 


b-72 


6 -06 


-l-o-oG 


172 




I : 15 
















Peschei 




6-04 


— 0*57 




2,669 


i: 19 
















Sivia 




Vt>4 




146 


2,4Bi 


1:17 


(age, 30. wt., 58 kgs.) 
















4"54 


4-14 


+ 0-40 




2.477 






1-97 




— o'43 




3.444 








2-29 


— 1-17 


ag 












-0-87 


iS 




;:& 












3.346 
















Landergren IV. . . 


1-05 


4-», 


-3-8o 


27 




i;i04 


(age, 20. wt., 62 kgs.) 
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On the above table it will be seen that Kumagawa estab- 
lished equilibrium at N.R. ^g ; Siv^n at ^ ^; and Hirsch- 
feld approximate equilibrium at ^ ; but in those cases 
where P is lower, none estabhshed equilibrium. 

All these experiments have the same failing : they were of 
too short duration, lasting from four to nine days only. Siven's 
was somewhat longer, lasting nineteen days in all, following a 
period of twenty days on the usual diet. But we can see that 
the nitrogen excretion in the urine can be brought much lower 
than was thought possible, and still nitrogen equilibrium be 
maintained ; but we also receive the firm impression that the 
organism cannot subsist for any length of time on these low 

• Klemperer «e have omitted for reasons already given (too much spirits!. 
Neither could we include Folin, because he did not take into account the 
digestible protein, which was, probably neat lo vanishing point, as with 
subject No. II. of Landergren's. 
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standards. Nature protests and revolts at once. Klemperer 
gave his subjects a liberal supply of alcohol and chalk to 
prevent eructations, cramp, coUc and diarrhoea, from which 
otherwise they would have suffered. 
Peschel writes : — 



" Whether I could continue with the same food for longer periods, 
maintaining nitrogen equiUbrium, I cannot say. In this respect, I 
have just as little evidence of having reached the limit as have other 
investigators. In any case I could not have continued with the food 
any longer in the form prescribed. Even if the body-cells could have 
withstood it, the palate and stomach would have rebelled. I must 
also add that while I, personally, felt no definite physical antipathy 
when serving as a test-subject, I must admit that I did not * feel so 
well and strong as usual.' " 

Landergren writes :— 

" At the same time, all my subjects, including those who got more 
than enough of energy foods, felt peculiarly languid when starved of 
nitrogen, although they enjoyed the food." 

Siven writes : — 

" During periods V. and VI., when solid food was not taken, the 
writer felt great disgust at the monotony of the plain fare, and only by 
great persistence and determination was he able to continue the experi- 
ment to the end." 

And later on, he writes thus : — 

*' If the experiments had been continued for a few days longer, I 
might, perhaps, have established nitrogen equilibrium ; but owing to 
the great aversion of the appetite to the food which I had been taking 
during the last eight days, and for other extraneous reasons, I was 
compelled to abandon the experiment." 



I have already described the composition of these intolerable 
diet prescriptions ; but, for the sake of convenient reference, 
I will again give a few examples : — 

Klemperer : — 300 grs. bread ; 300 grs. butter ; 250 grs. 
sugar ; 800 grs. beer ; 280 c.c. (about 10 ozs.) cognac ; half 
litre ('88 pint) coffee, and 2*5 grs. meat extract. 

Peschel : — 145 grs. butter ; 150 grs. sugar ; 150 grs. bread ; 
75 grs. rice ; 482 grs. potatoes ; 50 grs. cakes ; 50 grs. honey ; 
750 c.c. cognac ; 10 grs. tea ; 2 grs. meat extract ; 8*6 grs. 
salt. 
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Sivin : — 120 grs, butter ; 600 grs. potatoes ; 105 grs, 
sugar ; 45 grs. cream ; 300 grs. apples ; 400 c.c. tea ; 500 c.c. 
coffee ; 330 c.c. beer. 

Landergren : — Sago ; sago-powder ; raspberry syrup ; potato 
flour ; and sugar. All this was stewed to a cream, which was 
eaten with bread made of 100 parts of wheaten flour, 200 
parts Messina flour, 55 parts butter, with yeast and caraway 
seeds. 

Folin : — 400 grs. starch and 300 c.c. cream, boiled together. 

If the readers can imagine what such bills of fare signify, I 
am sure they will be as badly affected as I was, for I began to 
feel squeamish at the mere thought of having to subsist for 
several days on such diet and on nothing else. Such combina- 
tions are too sweet, too fat, and too insipid. It was no wonder 
that the organism protested 1 

Without taliing the protein into consideration, these dietaries 
undoubtedly lack certain substances necessary for the nourish- 
ment of the organism. Although I can subsist for months 
together on bread made from wholemeal flour, I get tired and 
weak on bread made from sifted flour. And how should I 
fare if I had to cat bread made of starch alone, with a starch 
and sugar porridge therewith ? 

I do not tliink that these investigators imderstood how to 
arrange a combination of food-stuffs poor in protein so as to 
avoid the unfavourable influence of other factors. The best 
way in which I can illustrate how I accomplished this is to 
give a few examples. Below is the record of an experiment 
of eleven days' duration. The average of the eleven days is 
given as the daily standard : — 

Period 2. January 14TH — 34TH. 

N. C»1. 

2,191 grs. of potatoes . . . 7'o6 2,368 

153 ,, margarine . . , 012 1,254 

In food 7-18 3,622 

In faeces 17 grs. of dry substance . I'I4 93 

Digested 604 3,529 

Lost per cent. 159 2-6 

P.N. F 
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Calories in digested protein, 155 ; total cal. 3,622 ; P i : 23-4 
(I : 22-8).* 

In urine, 5*83 ; N balance, 604 — 5*83 = + o*2i. 

On such a simple food as potatoes alone (and fat) we are 
about able to reach a nutritio-ratio t correspondmg to that 
which was formerly the lowest (Hkschfeld, i : 24) at which 
nitrogen equiUbrium was maintained. 

But we can go even lower. 

The protein-content of various kinds of potatoes differs very 
much ; thus, Konig, in 210 analyses, found that it varied from 
0*69 to 3*67 per cent, of protein; Atwater in 136 analyses 
found the protein-content to vary from I'l to 3*0 per cent. 

The potatoes used in above experiment contained 0-322 
per cent, of nitrogen ; that is, 2'0iii per cent, of protein 
(1*081 cal.). Later, we discovered a variety of potato which 
contained 0*1925 per cent, of nitrogen, or i*20i per cent, 
of protein (1,031 cal.). 

An experiment with this latter variety, continued for 
nineteen days, showed the following daily average : — 

Period 15. April 17TH — May sth. 

N. Cal. 

2,337 g^s. of potatoes . 4*50 2,409 

165 „ margarine . 0*13 1,352 
216 „ onions . . 0*26 157 

In food 4*89 3,918 

In faeces 21 grs. of dry substances 1*27 108 

Digested .... 3*62 3,810 
Lost per cent. . . . 26*0 2*8 

Calories in digested protein, 93 ; total cal. 3,918 ; P i : 42 

(I • 417). 

In urine, 3*41 ; N balance, 3*62 — 3*41 = + o*2i. 

Here is a balance with a P much lower than any before 

recorded. If we wish to go still lower, we must use rhubarb, 

* The figures in parentheses show P calculated to digested calories, 
t It is not quite correct to use this expression for P. The exact N.R. would 
here (calculated in digestible matter) be i : (228 — i) = i : 21 '8. 
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or strawberries, combined witli starcb and sugar as a porridge, 
in which combination there is no fear of nausea. 

The eight- day experiments gave the following daily 
average : — 

Period 19. May 29TH — June 5TH. 



700 grs. of potatoes 


1-63 


750 


65 „ margarine 


0-05 


533 


89 „ onions . 


o-ii 


65 


I,gI2 „ rhubarb . 


I-2I 


344 


207 „ starch . 


0'29 


704 


400 ,, sugar 




1,658 


In food .... 


3-29 


4.054 


In fasces 77 grs. of dry substance 


2-83 


321 


Digested . 


0'46 


3.733 


Lost per cent. . 


86 


7'9 


Calories in digested protein, ri-8 ; t 


otal cal 


4.054 P = 



I : 344 (i : 316). 

Another eight days' experiment with strawberries ;- 



Period 22. June 26th — July 3RD. 



700 grs. of potatoes 
75 ,, margarine 
2,519 „ strawberries 
162 ,, starch . 
375 .. sugar . 


1-63 
006 
327 
0-23 


750 
615 
919 
551 
1.554 


In food .... 
In fiEces 128 grs. of dry substance 


5-19 

5-16 


4.389 
624 


Digested . 
Lost per cent. . 


003 
99'4 


3.767 
14-2 



Calories in digested protein, 077 ; total cal. 4,389 ; P = 
1:5,700 (I ; 4,892). 

These four periods are only given as examples. The first 
part of this experiment in search of minimum protein pos- 
sibilities continued from January 28th to July 3rd. The 

K 2 
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following table gives some main average figures for the 





DXTft 


Food, 




Dvcnfafe 


N-Bahnrr. 








X ia Food, per daj. whole per. 


ISt 


6 


-^ Pbtators 


• • 


560 


- 15*69 


znd 


II 


-r Pbtatncs 


• • 


6-04 


-h 224 


3rd 


10 


^ Potatnrs 


• • 


6-64 


- 9*50 


4th 


9 


-^ PotatoK 


• • 


7*14 


+ 562 


5th 


4 


-*- Potators, 


prunes . 


233 


- 852 


6th 


8 


— Pbtatoes 


• a 


6*70 


+ 1497 


7th 


8 


Black bread. 


prunes 


. 4-07 


— 0-29 


8th 


4 


— Potatoes 


• 


. 365 


- 6-55 


9th 


4 


-^ Potatoes 


• 


685 


-h 2-28 


loth 


10 


— Potatoes 


• 


. 389 


- 805 


nth 


3 


— Potatoes 


• 


• 3*77 


— 0*62 


1 2th 


5 


-»- Potatoes 


• 


• 7*31 


+ 790 


13th 


12 


— Potatoes 


• 


. 378 


— 15-82 


14th 


6 


— Potatoes 


• 


• 3*71 


- 384 


15th 


19 


— Potatoes 


• 


. 3*62 


-h 415 


1 6th 


7 


— Potatoes 


• 


245 


- 1669 


17th 


8 


— Potatoes 


• 


. 415 


-h 628 


i8th 


8 


— Potatoes 


• 


. 284 


— 11*15 


19th 


8 


— Potatoes, 


rhubarb 


0*46 


— 29*00 


20th 


II 


-|- Potatoes 


• 


• 736 


+ 2526 


2ISt 


9 


— Potatoes 


• 


. 429 


-h 2-86 


22nd 


8 


— Potatoes, 
berries 


straw- 


0*03 


— 2I*IO 


22 per. 


178 days 






— 75*25 grs. of N. 


5 per. 


34 


days (i, 5, 7, 19 and 22 


) 


— 77*6o grs. of N. 


17 per. 


144 


days 






— 0*65 grs. of N. 



Thus it will be seen that the total loss is 75*25 grs. of 
nitrogen which represents 470 grs. of protein. This loss is 
small, and did not seem to affect Mr. Madsen in any way. 
But if we take the fruit periods away, where we (except in 
period 7) tried to get far below the limits of balance-possi- 
bilities, and also take the first period away, which, on accoimt 
of reasons already stated, cannot be used, we have seventeen 
periods, or 144 days, on pure potatoes diet, left ; or fifty-eight 
days on normal potatoes and eighty-six days on potatoes with 
quite abnormal protein content. During these days there was 
an exact balance (— 0-65 is inside the Umit of errors). 

I must add that health conditions throughout the whole 
experiment, with the exception of an attack of tonsillitis for 

* I cannot here give details, which can be found in a separate report, which 
will be published later, in the "Skand. Archiv. flir Physiologi," I think. 
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about four days, were excellent. On January 8th the weight 
was 73-3 kgs., and on July 3rd 69-3 kgs. — a comparatively 
small loss when we take into consideration that the experiment 
was pushed to extremes for the purpose of finding the minimum 
requirement of protein. 

But there is no certainty, even now, that we have discovered 
the limit. In the 15th period, our test-subject, a very active 
man, using about 3,900 cal., maintains nitrogen equilibrium 
on 3-62 grs. of digestible nitrogen, that is, 22-6 grs. of protein, 
of which about one-third was not protein, but low nitrogen 
compounds. We have : — 

3,918 cal. N digested 3,629 = 22-69 of protein, 
calculated for 3,000 ,, ,, 277 = 17-3 

We may remember (p. 126) that the diet used for Prof. 
Chittenden's experiment, of a fuel value of 3,000 cal., contained 
on an average 9-84 grs. of digestible nitrogen, which is 61-5 grs. 
of protein ; therefore it will be seen that we ourselves used a diet 
from three to four times lower in protein content than that 
used by Chittenden. But, as before remarked, we are not 
quite sure that we have ascertained the minimum. 

At first I thought that these experiments on potatoes so poor 
in protein must be at too low a level, and that unpleasant 
results would ensue ; but both Mr. Madsen and myself, for I 
had also been testing the diet for some time, were ready to 
persist until any unpleasant symptoms should appear. After 
the eighty-sixth day on this diet Mr. Madsen was compelled 
to relinquish the experiment, because, the time being then 
midsummer, we could get no good potatoes. But as, after 
about three months' trial, there was no hint of the anticipated 
unpleasant results, we came to the conclusion that it would 
exhaust our patience to wait for such. 

That the nitrogen excreted in the urine can go lower than the 
3*41 grs, recorded in the 19th period will be seen from that fact, 
that in the 22nd period, when we were reducing the digestible 
nitrogen in the food to a negligible quantity, the nitrogen 
excreted continued to decrease : ist day, 4-23 ; 2nd day, 2-90 ; 
3rd day, 3-16 ; 4th day, 2-64 ; 5th day, 2-58 ; 6th day, i-8o ; 
7th day, 1-97 ; 8th day, 2-03. 
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these are referred to the special reports of the experiments. 
In this book I must confine myself to a few remarks concerning 

DrcESTiBiLiTY ; Requirement of Calories, etc. 

Reference to the tables given on pp. 129 and 130, will show 
that from 3,3oo to 2,300 grs. of potato there were excreted only 
20 grs. of dry substance in the fsces, or about r-z grs. of nitro- 
gen and about 100 cats. All my potato tests, with different 
subjects, extending about 1,000 days, showed hke results. 
Now, if we take into consideration the probabihty that this 
refuse may have been derived from the intestinal secretions, we 
may assert with confidence that potatoes ate completely digestible. 

Even if we calculate the nitrogen and fuel value in the 
digestive secretions as loss, as has hitherto been done, the sura 
is only i-2 grs. of nitrogen and 100 cals., or about 2-7 per cent, 
of the total cals., which is surely but a trifling amount. 

Differing entirely in this respect from the potato, the 
nitrogen in the strawberry is wholly indigestible, the nitrogenous 
substances being present only in the skin and seeds, which pass 
through the intestines without being absorbed, entaihng a loss 
of 624 cals. in the faeces. As regards the other nutriment taken 
with the strawlierries, there is no doubt that nearly all of it 
was digested ; discounting the strawberries, therefore, there 
would have been a loss of only 100 cals. in the fasces. Thus the 
strawberries, which had originally a fuel value of 900 cals., 
would appear to have been responsible for the loss of 500 cals., 
which means that over 50 per cent, of the calories of the straw- 
berries was lost. 

Two thousand five hundred grams of strawberries, costing 
about Kr. 1-20 {is. ^.), give only 400 cals,, or not more than 
is yielded by about 400 grs. of potatoes, costing only 3 ore 
{less than \d.). In other words, strawberries are forty times as 
expensive as potatoes in fuel value. 

It is" now easy to comprehend what egregious mistakes 
Alberioni' and McKay t were guilty of when asserting that it is 
necessary to provide animal food with vegetable foods in order 

• AllxTtoni, "' Aichiv. far exp. Path, and Tharm,," Vol. 6|. 
I McKay, " Pcientific Memoirs by Officers of the Medical and Sanitaty 
Departments of the Government of India," Nos. 34, 37, and 48. 
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to increase the digestibility of the latter. The coolies of 
Bengal suffer much from diarrhoea, and excrete as much as 
from 400 to 500 grs. of faeces daily with a loss of from 7 to 8 grs. 
of nitrogen. 

But it is not because the coolies' food consists of vegetables. 
My subjects on potato diet never suffered from diarrhoea, and 
excreted only from 60 to 90 grs. of wet faeces, with about i gr. 
of nitrogen. McKay, throughout his long work, was able to 
prove nothing more than that dhall beans make very bad food. 
That he should bring this forward as evidence against 
Chittenden's experiments is quite unreasonable. It has been 
common knowledge for many years on the Continent that 
beans are difficult to digest, and result in a great loss of nitrogen 
in the faeces.* 

It would seem as if potatoes react beneficially on the intes- 
tinal functions. When potatoes are well masticated they 
agree well with the subject, and there would appear to be much 
less fermentation in the aUmentary canal, and the faeces have 
very little odour. Only once in the long course of the experi- 
ments were Mr. Madsen's evacuations at all moist, and those 
of another subject were somewhat of the same nature for 
a few days, owing to his having partaken of too much fat. 
These observations are in strict accord with those of Siv^n.t 

In proportion to Prof. Chittenden's test-subjects, I remarked 
that my subject used a far greater number of calories — 
in all the potato periods : av. 3,600 cal., 3,500 digested cal. — 
while Chittenden's students, weighing on an average 70 kg. 
each, used only a little more than 2,800 cal. 

Now, the question is : Does a low nitrogen supply necessitate 
the use of more calories ? But we cannot answer this question 
so far with any degree of certainty. As already stated, we 
are not quite certain as to Prof. Chittenden's figures ; 
furthermore, before we can decide by comparison, we must 
know something about the activity displayed by the subjects. 
My test subject is an assistant in .my laboratory, doing not only 
the work of a janitor, but has many other duties to perform. 
He is a very active man, who is in constant movement from 

* Prausnitz, " Zeitschrift fur Biol.," Vol. 26. p. 228. 
•f " Skand. Archiv.," Vol. 10, p. 113. 
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six o'clock in the morning until ten at night. His calorie 
requirement does not astonish me. 

Siv6n, who brought the nitrogen katabohsed down to as 
low a level as we did, used only 2,450 cal. 

I have, therefore, no grounds for believing that the protein 
minimum demands a disproportionately large amount of 
calories. Prof. Chittenden, we may remark, thought that 
in reducing the protein he would also be able to reduce the 
number of calories. 

I wonder if it will be necessary, when yet further reducing 
the protein, as we did, to counter-balance the reduction by 
increasing again the proportion of calories. 

Perhaps, readers may doubt — especially if they judge by the 
results obtained by other experimenters — the po.ssibility of 
being able to eat potatoes and butter alone for six months. 
I will cite that which Folin wrote after one day's experience 
of potato diet in the middle of his — as I conceive it to have 
been — terrible starch-cream diet : — 

" On July 7th each of the two subjects consumed about a kilos of 
potatoes instead of the arrowroot starch food ; one of the subjects being 
tired of the pure starch. This change was tried for one day. . . . 
It may be here remarked that the consumption of about 400 gm. of 
starch in the form of potatoes, even for one day, proved a much more 
difficult task than taking arrowroot ; and the following day both 
Dr. A. and Dr. N. expressed a decided preference for the pure starch." 

After reading the above, does it not seem incredible when I 
state that Mr. Madsen and certain other subjects of mine, 
on December 20th, 1912, have been subsisting solely on potatoes 
and margarine for more than 300 days each, while a few others, 
including myself, have been doing the same for about 100 days ? 
Yet, it is absolutely true, as I have ample evidence to show. 
Of course, to succeed, careful attention must be paid to the 
following details : — 

Firstly : — One must know how to buy potatoes. 

Secondly : — One must know how to boil potatoes. 

Thirdly .—One must know how to eat potatoes. 

It is only during the first few days that any difficulty in 
eating the potatoes will be experienced ; but this will be 
overcome in about a week's time. But conditio sine qua non : 
Never eat a bad potato. It will kill the appetite. 
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One of my best subjects, Mr. Horace Fletcher, who is 
epicurean in his tastes, writes me as follows : — 

" I enjoyed the potatoes cooked in your laboratory by Mr. Madsen 
more and more as time. went on, until I became quite accustomed to 
them as a regular diet ; but I cannot always rely on getting good 
potatoes. Even when I am assured that they have been boiled fresh, 
expressly for me, I have not always found them uniformly good. 

" When travelling in Germany and Italy, I took with me my scales, 
and had, therefore, no trouble in weighing my potatoes ; but it was not 
so easy to tell whether the dishes served me were not made up of 
potatoes which had been standing some hours, or even days, in a warm 
atmosphere. On restaurant cars I fared better than in hotels. On 
two or three occasions I was made temporarily ill from eating old 
potatoes which had been disguised in the cooking. 

" I am convinced that when potatoes are good in the first place and 
are well cooked, it is not only possible but very agreeable to subsist 
on them continually without experiencing any but pleasant results." 

" Sincerely yours, 

"Horace Fletcher." 

In the diagram facing this page will be found a survey of the 
various minimum experiments which have hitherto been made. 
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* Klemperer, Landergren and Folin m?de several experiments with different 
individuals, of which I have selected only one, and that the longest, in each 
case, as a type. From Chittenden's experiments with students I have taken 
.G. W. Anderson. His weight was about 70 kilos, and his nitrogen output 
per the urine for the last two months of the experiment was 8-81 gm. per 
day, or the exs^ct average for all the students during the same period. 
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The figures used in construction of the diagram are given 
in the table on page 138. The figures with decimals repre- 
sent four days' averages in grs. of nitrogen excreted per 
the urine. The number of days standing after the year 
of experiment indicates the length of period occupied by 
each test. 

It will be observed that there have been very few of these 
minimum protein experiments. With the exception of those 
of Sivcn {Klemperer's, as already remarked, cannot be used 
for purposes of accurate comparison) none have been lower in 
nitrogen than 5 grs. for more than a very few days. The 
Chittenden experiment was much above this figure. 

With regard to our own experiments, it will be seen that 
for the first forty days — from January 8th to February 17th — 
while Mr. Madsen was subsisting on ordinary potatoes — those 
with the usual protein content — he went above 5 grs. of 
nitrogen. The irregularity of the curve in the diagram, 
although only four-day averages are reckoned, and the nitrogen 
content of the food varies but little, showing in a striking 
manner how useless it is to take any notice of any short time 
balance. 

After February 17th Mr. Madsen went below 5 grs., and 
frequently under 4 grs. The three summits of the curve, 
marked -f-, correspond to short periods when he was again, 
for the sake of experiment, eating ordinary potatoes, the 
nitrogen in the urine going up immediately as a result. It 
suggests that the relatively large amount of nitrogen in ordinary 
potatoes is of no use to the body which, consequently, tries 
to get rid of it again at once, 

The summit of the curve, marked " An," corresponds 
to the days when Mr. Madsen was not himself, owing 
to the slight attack of tonsillitis ("Angina") mentioned 
above. 

B. shows an eight-day period on a diet of bread and prunes. 
It is interesting to note that here the nitrogen excretions 
tend to decrease rather than otherwise. In this instance 
we get equilibrium on 4 grs. of nitrogen— about 25 grs, of 
protein. This is directly contrary to Rubner, who declares 
that, while we may reduce nitrogen excretion on potatoes. 
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we cannot establish nitrogen equilibrium on a bread diet 
containing less than 90 grs. of protein.* 

This contention forms one of the chief arguments with which 
Rubner still defends the old Voit standard of protein require- 
ment ; but even this argument is without avail, as I have 
other data with which to disprove it. 

Madsen's curve, given on the diagram facing p. 138, follows 
that of Chittenden ; but is much lower. This seems to me 
to afford a good guarantee that in no case is there any risk in 
accepting Chittenden's figures as a standard in the place of 
those of Voit and Rubner. For practical purposes the limit of 
protein economy has there been reached. To go lower becomes 
a matter of difficulty. 

I have not yet mentioned Curve X. in my diagram. This 
curve is even lower than IX. It belongs to a person (myself), 
fifty years of age and 68 kgs. in weight, yet who was satisfied 
on 2,500 cal. But I must again refer to the special report. 

If anyone pretends that such extremely extended and 
monotonous experiments are of no practical value, because it 
is hardly likely that anyone will elect to live on potatoes alone 
as a regular diet, I reply that to live in seciuity it is absolutely 
necessary to ascertain definitely the boundaries within which 
we are safe. 

It is of the utmost importance to the cottager and the farmer 
to know that potatoes may be used with safety as the mainstay 
of diet. Potatoes cost next to nothing to raise, very little 
labour and land being required for the purpose. No food is so 
easy to provide and prepare. Com must be reaped, dried, 
threshed, ground, kneaded, leavened and baked. Potatoes 
need only to be dug up, or pulled, from the soil, washed and 
boiled for about half an hour ; and, moreover, it must not be 
forgotten that potatoes will grow in ground too poor and dry 
for com to thrive. 

Further Particulars Concerning the Minimum Test. 

The above test with Mr. Madsen was not completed on 
July 3rd. There was an interruption of a month during the 

* Rubner, " Volksemahrungsfragen," 1908, p. 41. 
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summer holidays* (July 4th^August 8th), after which the 
potato experiment was continued until December i8th, 1912. 
In order to test whether it was possible to perform heavy 
work on a strict potato diet, Mr. Madsen took a place as 
farm labourer during harvest time, and after that as mason's 
labourer (August gth — November nth). He tried to work 
as hard and as long as possible, but beyond increasing his 
daily allowance of potatoes (3,500 grs. or about 8 lbs. were 
eaten daily) he made no other change worthy of remark. His 
physical condition was excellent. From November 12th to 
December i8th, 1912, he continued the same diet when 
back again in the laboratory. The details of calculation 
are not ready yet for publication, but I would ask the 
reader to examine the accompanying photograph of Mr. 
Madsen taken on December 21st, 1912. There is no sign 
at all of under-nourishment. He is absolutely fit in every 
respect. 

As some people might think that I could not give a wholly 
unbiassed statement of Mr. Madsen's physical condition, I 
asked the following experts to be so kind as to test Mr. Madsen 
themselves. These gentlemen were :— 

Dr. Holger Strandgaard, M.D., Director of the Boserup 

Sanatorium for Tuberculosis. 
Dr. Axel Borgbjsrg, M.D., Speciahst in gastric and 

intestinal diseases, Copenhagen. 
Dr. Joh. Fisher, M.D., Professor at the University of 

Copenhagen, X-rays Specialist. 
Dr. Kjaer- Petersen, M.D., Copenhagen. Our most ex- 
perienced physician in investigating the number of 

blood corpuscles. 
Dr. J. P. Chrom, M.D., Author of " Klinisk Mikroscopi," 

and for several years " clinical assistant " in our largest 

hospital here in Copenhagen. 
I take this opportunity of recording my indebtedness to 

I the ptac 

The old OQCS were indifl .... 

himself to his usual purely vt^etable and protein-poor diet of bread, butter, 
porridge, "'- 
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these gentlemen for their kind assistance. No one will doubt 
their ability and impartiality. 

I will restrict myself to giving the following statements : — 

" BosERUP Sanatorium, 

^^ November 2$th, 1912. 

" I have to-day examined laboratory assistant Frederik Madsen, 
twenty-seven years old, paying special attention to the lungs and 
heart. The thorax is well formed ; respiration is normal ; no dullness. 
Limg sounds normal. 

" Cardiac dullness from the left sternal margin to i cm. inside the 
nipple line. Ictus in the fourth intercostal space rather weak. The 
heart sounds normal. Pulse 64, regular, strong. 

" The muscles of thorax and arms unusually well developed. He 
looks, on the whole, healthy and natural. 

" After three minutes of strong gymnastic exercises the heart sounds 
were quite unchanged. Respiration 24. 

" N. J. Strandgaard." 

** Axel BoRGBjiERG, M.D. 
** Specialist in 
Gastric and Intestinal diseases. ** Copenhagen d 22-12-12. 

** Examining Mr. Frederick Madsen in November, 191 2, I found no 
sign of any organic or functional derangement in the organs of diges- 
tion. Both the secretory as well as the motory functions of the stomach 
were normal. 

** A Rontgen photograph of the stomach taken by Prof. J oh. Fisher 
on December 4th showed that the form and position of the organ were 
normal. There was no sign of dilatation. 

" Axel Borgbj^rg.** 

"During December, 191 2, the undersigned estimated at different 
times the number of red blood cells of Mr. Frederik Madsen ; the 
numbsrs per mm. were calculate! as follows; 

4,300,000 
4,480,000 
4,320,000 
4,320,000 
4,488,000 
4,748,000 



Average 4,444,000 



'* Elisabeth Ludvigsen. 
"K.iJER Petersen." 
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" By blood tests on Mr. Frederik Madsen in the St. Thomas Alle 
Laboratory, the red blood cells were found in the proportion of 
4'g milUon per mm. 

" The amount of hemoglobin was determined according to Haldane's 
methc>d at loi and 104. 

" J. P. Cheom." 

The normal number for red cells is not very constant, but it 
lies between 4 and 5 millions ; generally, say, 5 millions, for 
men and 4'5 millions for women. If the number ascertained 
in the Madsen test is a little low, on the other hand, the 
amount of haemoglobin is large (normal, 90 — 100), Every 
blood cell has, therefore, more than the normal amount of 
hsemoglobin. 

The X-ray photograph shows Mr, Madsen's stomach taken 
by Prof. Joh. Fisher after a meal of bismuth- porridge. 
It affords visible proof that there is no sign of dilatation, 
although the subject had been living for so many months on 
potatoes alone, the daily amount during the last four months 
being about 8 lbs. per day. 

If Mr. Madsen had been the only subject tested, it might be 
supposed that his was an exceptional case. But as I have 
already said, I had many others undergoing the test, and results 
were aU very much the same. 

Mh. Alfred Jorgensen, 
as will be seen by his photograph, is a young man, his age is 
twenty-one, and he is a student. From January i8th to 
December l&th, 1912, he lived on potatoes and margarine alone, 
except for a short period during the summer holidays. In 
these eleven months there was a decided improvement in his 
physical condition. On December 20th, 1912, he covered the 
distance, miming and walking, between Haslev and Copenhagen 
— forty-two miles — in nine hours, notwithstanding that he had 
been out of training for the preceding five months at least. Such 
a feat, he assures us, would have been an impossibility with 
him a year before, when even a short-distance run would bring 
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on heart palpitation. He started from Haslev at 4.30 a.m., and 
arrived here in Copenhagen at^i.30 p.m., and was by no means 
exhausted ; on the contrary he appeared quite fresh and fit, 
as attested by Dr. A. Pers, M.D., Mr. Horace Fletcher and 
others ; and spent most of the afternoon going about the 
town. 

As he does not Uve in Copenhagen, I cannot personally 
supervise his diet ; but I am sure that he is an absolutely 
reUable man. He occupies several honorary posts, such as 
President of the Temperance Association in the large college 
at Haslev ; is one of the leading members of the Danish 
Students' Temperance Association, and holds a prominent 
position in the Y.M.C.A. As his experiments in diet caused 
much sensation and discussion at the college, he was constantly 
observed by his 200 comrades — which was, perhaps, the best 
of all possible supervision. Had he purchased any food but 
potatoes in the little town of Haslev, the news would have 
immediately been conveyed to, and have become common 
knowledge at, the college. 

During the summer vacation, Mr. Jorgensen undertook a 
cycling tour of seventeen days through Denmark and Sweden. 

During this trip his expenses were :-- 







Crowns. 


/ ^. d. 


Bread . 




270 .. 


2 iij 


Margarine 




0-89 .. 


lOf 


Sugar . 




0-34 .. 


4J 


Cherries 




0*17 . . 


2j 


Rhubarb 




010 . . 
4*53 .. 


Ij 


Food 


4 6J 


Tickets . 




9*88 .. 


10 xo\ 


Other Expenses 


browns 


. 5-88 .. 

IQ'8'5 . . 


065^ 


Total ( 


I I 10* 



For three days of the seventeen he enjoyed the hospitality 
of friends ; for the remainder of the time his night's lodging 
was a haystack. He carried a saucepan and some margarine 
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in his satchel, and when hungry he would seek out a potato- 
field, ask permission of the owner to dig up a few potatoes, 
which he would boil and eat with the margarine. Such a 
meal, he declares, was delicious. 

Whenever he refers to this tour, his face Ughts up with 
pleasurable reminiscence. 



P.N. 
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Nearly all healthy human beings and animals can, by 
augmenting their food supply, store up fat to a certain degree ; 
but putting on fat and maintenance of a state of corpulence 
is a costly business. Nature has always a distinct tendency 
to return to normal conditions if the augmented supply of 
food is discontinued. This assertion may, perhaps, appear 
to be contrary to the experience of many stout people. They 
may, perhaps, yearn to be able to reduce their figures ; but 
such a wish is not often gratified. And wherefore not ? 
Frequently it is because the palate is always being tempted 
by dainties produced by culinary art, and the individual is 
consequently induced to eat far more food than his normal 
condition requires. The body is not able to use up the surplus, 
and new layers of fat are, therefore, stored up as soon as the 
old ones disappear. There are many remarkable cures for 
obesity. The most renowned is the Banting treatment, which 
requires that the patient Uve principally on lean meat, taking 
starches and sugar only in very limited quantities. This cure 
often achieves its object, but, at the same time, the meat diet 
results in exhaustion and depression. The best cure for 
obesity is extraordinarily simple ; it is nothing but this : 
(i) Diminish the intake ; (2) increase the output ; or, in 
other words : " Eat less and work more." This as a cure for 
obesity is ten times better than the Banting system. There 
is nothing to be gained by becoming sUm, if, at the same time, 
the treatment results in debility. But if, while eating less, 
the muscles were invigorated by sport and work, one would 
grow, simultaneously, slim and strong. 

As a consequence of the doctrine of hyper-nutrition, which 
has held sway for so long, people have conceived the most 
singular ideas concerning health and strength. I do not know 
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what is the Enghsh ideal of a " strong man," but the Gennaa 
ideal I conceive to be that of a man of some 80 to go kgs. 
(13 to 14 St.) with fat, rosy cheeks, a fairly round abdomen, 
and a layer of fat some two to three inches thick evenly distri- 
buted over the surface of his body. A very common objection 
to vegetarianism, as well as to teetotalism. is this : " Yes, 
but the vegetarian, or the teetotaller, looks so weedy and so 
miserable." And it is directly due to such conceptions that 
we are led to admire butchers and brewers' draymen, 
because they look so strong, and to despise the weedy moorland 
peasants of Jutland, in Denmark, or the Japanese. But let 
the butcher try to perform the work of the moorland peasant 
on a hot summer day ; or harness the brewers' drayman to a 
Japanese jinrikisha, and our views as to what constitutes 
strength and endurance would alter considerably, A very 
large number of these so-called strong men are wealdings in 
reality, whose thick cushion of fat may, perhaps, merely serve 
to conceal flabby muscles, and a heart and liver suffering more 
or less from fatty degeneration, and who pants and wheezes 
with every great exertion, and one who may perhaps, die in 
early life (as already stated, the average life of a brewers' 
man in Munich does not exceed forty-two years ; but it is 
possible that the men look " strong " to the last). 

Of course, I am far from asserting that every stout man is 
a weakling. A heavy build indicates strength ; and by a heavy 
build a physician always understands a well-developed muscle 
system or skeletal framework. But whether a man is " strong 
in fat," or " strong in muscle," is not to be determined by a 
mere chance encounter in the street ; we require expert exami- 
nation of him in a naked state to decide that. Of course, 
there is nothing to prevent the association of corpulence with 
strength ; but, speaking generally, it may be said that 
corpulence is a very doubtful asset, which, though many 
strive to obtain it, there are many more who try to be 
free of it.* 

* I take this opportunity of quoting an American doctor of many years' 
experience, wlia bas had frequent occasion for research among dlBerent 
classes of people. He writes (Edward Xurtis. M.D.. " Nature and Health," 
New York, 1906, p. 70) : — 

" Thatover-eatingtends toshriokthe span of Ufein proportion as it expands 
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At this juncture one is sure to encounter a rejoinder 
that has every appearance of weighty importance. It is 
something like this : " But it must be healthy to live gene- 
rously ; otherwise, how could tuberculosis be overcome by 
the fat cure ? " Many dozen times have they tried to bowl 
me over with this poser, wherefore I think it would be unwise 
to evade the ticklish point raised. 

First of all : is it certain that the fat cure — ^hyper-nutrition — 

. can cure tuberculosis ? Well, considering how often we hear 

and read that it does, we ought to believe it. But, all the same, 

I am not convinced of the correctness of the dogma. I do 

^; not deny that patients on a super-diet have been able to recover ; 

but this does not prove that recovery was due to the diet. 
Some ten years ago it was noticed that patients seemed to get 
well when ordered plenty of brandy, wine and beer. And 
now it is maintained that such treatment is harmful, and 
that, if the patients recovered, it was in spite of the treatment. 
Suppose history repeats itself in this case, and in another 
decade we come to the decision that the patients of to-day 
who recover have done so in spite of the hyper-nutrition 
treatment I Over-feeding is certainly not the only means of 
cure. Of most importance, I beUeve, are open-air treatment, 
care of the skin, etc. I hold that, in reality, the ideal treat- 
ment is that which insists that the consiunptive patient Uve 
out-of-doors day and night throughout summer and winter 
aUke. The effect of custom and consideration of the possi- 
biUties of bad weather or snowstorms may constrain us to 
let the patient pass the night indoors, when, to make up for 
it, we leave all the windows open, no matter how many degrees 

the liver is demonstrable both directly and indirectly. Let any life assurance 
agent be asked his experience with heavy-weight risks, in whom the waist 
measures more than the chest, and the long-drawn face of the business man, 
at the memory of lost dollars, will make answer without need of words. If 
careful note be taken, of those happy ones who attain to green old age, and, 
in nine cases out of ten, these jolly old boys — no disparagement, but all 
honour, in the phrase, will be found to be modelled after the type of the 
octogenarian, Bryant, or the nonogenarian, Bancroft — the white-faced, wiry, 
and spare, as contrasted with the red-faced, the pursey, and the stout. It is 
true that in old age much of an adventitious obesity is absorbed and disap- 
pears ; but the Bryant-Bancroft is that of a subject who has never been fat i 
at all. And just such is pre-eminently the type that rides easily j>ast the -■ 
fourscore mark, reins well in hand, and good for many another lap in the race 
of life." 
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of frost there maybe. I agree entirely with Prof. Saugmann* that 
no harm results from such treatment. Furthermore, experience 
makes us absolutely certain that people who live with their 
windows open hardly ever take cold, except when they are 
in the company of others who, fearful of draughts, mew them- 
selves up in air-tight rooms. I beheve that if we were all 
brought up from childhood on the creed of the open door and 
window we should be able to dispense altogether with sanatoria. 
But the most useful result of all would be freedom from the haunt- 
ing fear of fresh air, from which about 99 per cent, of us suffer. 

But while the sanatoria are able to show so many good results 
by means of the open-air treatment, and are thus of such great 
assistance to us in combating ancient superstition in this 
direction, it is extremely vexatious and provocative of harm 
that they not only encourage the other superstition as to 
hyper-nutrition and the gospel of meat, but even go so far as 
to agitate on its behalf. 

I have had personal experience in the treatment of tuber- 
culosis.t and I have, moreover, devoted some time to the study 
of the disease and its statistics. My experience and studies 
have not strengthened my faith in the doctrine of hyper- 
nutrition, which, moreover, conceals the danger that, mean- 
while, the stomach is being ruined. I have sought elsewhere 
to demonstrate the urueUability of tuberculosis statistics, 
and I would add to that which I have already said, but that 
it would take us too far. 

It is difficult to see into the future ; nevertheless, I will 
venture to prophesy that a time will come when all this hyf>er- 
nutrition and over-stuffing will be abandoned, and we shall be 
content to prescribe for our consumptive patients a relatively 
cheap, carefully-prepared and, to a certain extent, varied diet, 
one which they could also provide for themselves, even if their 
means were slender. Meanwhile, I take it for granted that 
open-air treatment, physical culture, intelligent care of the 
skin, etc., will continue to progress. In whicb case it will soon 
appear that the appetite will begin to assert itself, and, con- 

• " Ugeskritt for LSger," Copenhagen, 1904, p. 437. 

t For many years there has been a. small sanatorium attached to the 
hospital over which the author presided for eighteen yeats. 
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scqucntly, the majority of patients will put on weight ; though 
they must be warned against putting on too much. 

These opinions of mine are supported by the following 
remarks made to me by a physician well known for his work in 
connection with the tuberculosis problem, and who is at the 
same time chief physician to a large Children's Home. His 
information ran somewhat as below : — 

" The children m the Home live quite simply, eating only very little 
meat. An important part of their diet consists of rather thick slices of 
black bread and margarine, etc. It is wonderful how well all the 
children look. They recover in astonishing time once, they come into 
the Home, and the various tubercular affections disappear, as a rule, 
spontaneously. ' * 

But even if there were any probability that a fairly generous 
supply of food and a certain degree of pliunpness were of advan- 
tage against a wasting disease such as tuberculosis, it does not 
follow that there is any need for the large quantities of meat 
so often consumed in sanatoria. Meat is not fattening, by 
the way. That people have conceived the idea that much 
meat makes fat is because big meat-eaters consume, as a rule, 
a lot of fat, and above all, over-eat themselves because the 
various meat courses appeal to their palates. 

I will give an instance of an increase in fat on very plain diet. 
Quite recently I had under my care in the hospital at Skander- 
borg a porter of fifty-seven years of age who was suffering from 
a stomach complaint of long standing. He was put upon the 
following diet : — 

Breakfast : Coarse oatmeal porridge, tea, white bread and 
butter. 

Lunch : Porridge or gruel of various kinds and prepared in 
different ways. 
Afternoon : Oatmeal soup with fruit-juice ; some pastry. 
Supper : White bread and cakes, with tea. 
On this diet his weight increased as follows : — 

28/8/1905 (on admittance) . 58J kg. 

2/9/1905 . . . . 59i 

9/9/1905 . . . .61 

16/9/1905 . . . . 62J 

23/9/1905 . . . .64 

30/9/1905 (on discharge) . . 65 



f9 

ft 
99 



k 
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which is an increase of 61 kg. in thirty-three days on 
extraordinarily simple diet, and meanwhile his stomach trouble 
disappeared altogether. I sought to vary the monotony of the 
diet by the addition of certain usually harmless dishes, such as 
baked fruit, vegetable butter, a little boiled fish and other 
similar foods, but they did not agree with this man. 

Wherefore, when it is a question of putting on fat in a case 
of tuberculosis, I propose that fat be made with fat and carbo- 
hydrates, and that meat be sparingly employed, which will be 
as beneficial as it is cheap. 

But even if it be correct to fatten tuberculous patients to 
a certain degree, by no means does it follow that healthy 
people ought to be also fattened. Among other evidence to 
the contrary, we may cite that which is an every-day observa- 
tion in farming, and that is that fat and highly nourished 
animals cannot last out so long as thin ones.* 

The individual who carries about with him a layer of fat 
some inches thick reminds me of that man who always took 
with him, wherever he went, a 25-kg. sack of fiour slung round 
his neck so that he should never know the pangs of hunger. 
Body fat would be of as much service as flour in such a case, but 
it would be of advantage to carry one's store of provisions 
somewhere else than on the abdomen or on the shoulders. 

I will conclude this chapter with the following statis- 
tics t :— 



• That I am oot alone in my opinions regarding the danger of sanatormm 
cures is proved by the subjoined extract from an article entitled " Hyper- 
nutrttion of Tuberculous Patients, and Its Dangers." which appeared in the 
Journal da Practiciens, of October 6th, 1906. 

" Patients on such a diet are preparing for themselves a source of manifold 
ills. The immediate consei^uences may be : digestive disorders, diarrhiea 
and colitis, congestion of the liver ; passing on to diabetes, albuminuria, skin 
troubles, bronchitis, blood -spitting, nervous disorders, tabes. 

■' Later consequences to patients subjected for a long time to hypemutrition 
treatment may be ; sclerosis (induration and hardening of the tissues), 
constriction ot the blood vessels, obesity, gout, gall and kidney-stones, etc. 

" It is said that a suScrer from tuberculosis can cure himself so long as his 
digestive powers are normal, One might alao add that he is ru nnin g a risk, 
at the same time, of acquiring arthritis (gout). 

" There is no doubt that a tuberculous patient, in whom there is an increase 
of katabolic change, requires an augmented allowance of food. But hypernu- 
trition with protein is useless. It creates either digestive disorders, or aithri- 
tical complamis arise : stone in the kidney, among others." 

t Mosso. "Krankbeit undsociale Lage," Munchen, 1912. Refer to statistics 
of the lusurauce Company " Cennania " and to Dr. Bouchard Paris. 
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Morbidity 
(Bouchard). 
Normal Stout 
Persons. Persons. 




Mortality 
(Viktoria). 
Normal Stout 
Persons. Persons^ 


Bronchitis 


. 100 


946 


Liver diseases 


. . 100 440 


Kidney stones 


. 100 


652 


Apoplexy 


. 100 161 


Psoriasis 


. 100 


460 


Nephritis 


. 100 153 


Haemorrhoids . 


. 100 


414 


Heart diseases 


. 100 144 


Gall stones 


. 100 


400 


Tuberculosis . 


. 100 32 


Eczema . 


. 100 


383 


Age 


. 100 


Gout 


. 100 


312 






Asthma . 


. 100 


291 






Furuncles 


. 100 


240 






Bright's disease 


. 100 


189 






Heart diseases 


. 100 


187 






Stomach diseases 


. 100 


45 






Tuberculosis . 


. 100 


25 







It will be seen that both morbidity and mortality are very 
high among stout people, stomach diseases and tuberculosis 
being exceptions ; although, at the first glance, it would seem 
surprising that the former disease does not afflict the stout to 
greater proportion. But the explanation may possibly be 
that it is particularly those men possessed of vigorous stomachs 
who are able to eat so much that they grow fat. They are fat 
because they have healthy stomachs ; and do not have healthy 
stomachs because they are fat. A man with a weak stomach 
can scarcely become stout. There may be some truth, therefore, 
in the saying : " It is healthy to have a weak stomach." 

Further, a man suffering from tuberculosis is not likely to 
grow stout. 

But even if we admit that fattening is able, to some degree, 
to prevent tuberculosis, so many other ailments appear in con- 
sequence that in the end the result will be adverse. 

The statistics of the " Viktoria " Insurance Company show 
that— 



Of stout persons 
Of normal ,, 



90 % die between 30 and 60 years. 
70% M n 30 ,, 60 „ 



According to these statistics, a stout man cannot expect to die 
a natural death of old age. It should not be forgotten that 
many of the so-called " stout people's diseases " are very painful. 
Death from old age is painless. 
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Postscript, November, igiz. 

The foregoing chapter was written in the year 1905, since when, it 
would appear, physicians of tuberculosis sanatoria have been coming 
round more and more to my way of thinking. 

At the sanatorium at Silkeborg, in Denmark, the chief physician. 
Prof. S. Bang, and his assistant, Dr. Begtrup Hansen, made experiments 
with Hindhede diet.* 

The diet ordinarily employed at the sanatorium for an individual 
weighing 75 kg. was one of 

4,800 cal. and 190 grs. protein.! 

During the period of experiment the patient in question weighed on 
an average about 05 kg. Under normal conditions, therefore, he 
would have received a diet of 

(about) 4,200 cal. and 166 grs. protein. 

Instead of this, he was supplied, while the experiment lasted, eighty- 
six days in all, with a daily average of 

3,500 cal. and 84 grs. protein ; 
that is. the fuel value was reduced to about five-sixths, and the protein 
to about one-half. 

As we have seen in a former chapter (p. no), the author, during his 
two months' experiment, took a dady average of 
2.236 cal. and 57 grs. protein. 

If we increase this supply by about 50 per cent, we get 
3.354 cal. and 86 grs. protein. 

Thus it would appear that the experimental diet in the sanatorium, 
in so far as it was constituted, was a diet quite il la Hindhede, the 
quantity only being increased. We have now to see how the patient 
fared on his half-ration of protein. 

First, a little information as to his condition at the beginning of the 
experiment. We will hear what Dr. Hansen himself has to say : — 

" The case was one of a patient in Ward HI. (a se\'ere case, therefore) 
suffering from an open tubercle, from albuminuria, with symptoms of 
incipient laryngeal tuberculosis, Aogether with a slight fever tempera- 
ture. One cannot pretend that he was a man specially suitable to 
undergo an experiment. The reason why we continued the experiment 
with him was that the albumen in his urine gave us definite data on 
which to arrange the test -diet, and because the continued increase in 
his weight indicated that the experiment was doing him no harm. 
Finally, a positive result from such a patient was bound to be of the 
greatest value." 

* Til. Begtru|> Hansen: " Bid rag til Belysaing of Em^ringsterapien hos 
Phtisikere" in " Beretning fra den danske NatJonalforeniDg til Tuberkuloseus 
Bekampelse," Copenhagen, 1907, p. 129. 

I There are sanatoria in Germany where the diet is one of 5,000 cals. and 
ajo— itjo grs. protein. 
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ment does show is that excessive protein feeding is no absolute and 
imperative necessity in the cure of phthisis." 

The following was written quite recently by Dr. Strandgaard,* Chief 
Physician to the Boserup Sanatorium for Phthisis, which institution is 
the property of the city of Copenhagen. 

" Exhaustive experiments made by Dr. Hindhede here in Denmark 
have shown that a man needs for his daily nutrition only 50-60 grs. of 
protein ; hut whether we prescribe 60 grs. or 120 grs. of protein, we 
must not, as we have done hitherto, regard it as the most important 
part of the dietary ; for the above figures demonstrate to the contrary. 
An invigorating diet does not consist of a disproportionately large 
allowance of meat, eggs and the like ; to the contrary, such a diet can 
be very harmful, and may even cause meat-poisoning. A mixed diet, 
in which the carbo-hydrates take the first place and protein a lower 
position, is the most ' nutritious.' It suffices for healthy people ; and 
there are also reasons for thinking that suflerers from pulmonary com- 
plaints should be fed on a similar mixed diet ; and, as they should 
eat more of all kinds of food than healthy people need to do, ia cases 
where there is no appetite, the extra quantity of food must be regarded 
as medicine ; and there need be no fear of ill consequences, as the food 
which is eaten without appetite is quite as well digested as food eaten 
in the other condition, although the contrary is generally held to be 
the case. 

" As the proportion of protein ought to be low and that of the carbo- 
hydrates high, the patient must draw his supply of energy from the 
latter. A plateful of oatmeal porridge is a good thing on which to begin 
the day, though two plateslul are better than one. Hot dishes possess 
no special virtue. Bread and butter are very good things, and should 
not be eaten always in the form of sandwiches with meat and cheese, 
as is the general custom in Denmark. If meat, in the form of steak or 
chops, is served at lunch, it should not be allowed to be the most sub- 
stantial part of the meal. Plenty of bread and butter should he eaten. 
At dinner, the first dish ought, as a rule, to be the chief one. If it be 
a case of rice pudding and a joint of meat, and one is under orders to eat 
well, it is better that two portions of the pudding be taken to one of the 
meat, rather than the reverse. If the second dish consist of meat, or 
another richly albuminous food, one should help oneself to plenty of 
potatoes, macaroni, or any other carbo-hydrates which are on the table. 
It were better that we spoke of ' potatoes and beef,' rather than of 
■ beef and potatoes." as we are in the habit of doing. Bread ought to 
be eaten with hot dishes, a morsel of bread accompanying every 
mouthful." 

That the chief physician to a great phthisis sanatorium should write 
in the above manner is extremely gratifying to me. Dr. Strandgaard'a 
advice is practically the same as that which I have been recommending 
for the past seventeen years. 

• Strandgaard, "LungetuberkulosreshygieiniskeBehandling," Kobenbavn. 



CHAPTER XV 

SUMMA SUMMARUM 

Rich Protein Diet is not only useless, but, probably, harmful, 

I HAVE already said that it would seem to be practically im- 
possible to avoid getting protein enough ! Does it not appear 
to be quite in the order of things that, practically, we must 
always get enough protein for our needs if we eat as Nature 
dictates ? How, otherwise, could mankind have progressed 
so well since some hundred thousand years before Christ 
until A.D. 1866, in which year Voit stepped on the stage with 
his standard ? Nature makes such careful provision in all 
things that there could be nothing more certain than that a 
means of nourishment so indispensable to aU animal organisms 
as protein actually is must be present in such generous 
measure in all our food-stuffs that there is not the sUghtest 
necessity to fear that we should be unable to get an adequate 
supply. 

The first point is that much protein is useless ; but the 
second is to discover to what extent and in what way a high 
intake of protein is harmful. The latter question is more 
difficult to handle than the first, and we must here content 
ourselves to consider probabihties as evidence; and proba- 
biUties can, in the end, become so very probable that 
with their help we may almost cross the boundary fine into 
certainty. 

It is probable that Muscular Strength declines on a rich 

Protein {Meat) Diet. 

For evidence I will draw on my own experience. I feel weaker 
after eating much meat, and physiologists tell us the same story 
of their test subjects when these are supplied with meat alone. 
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All doctors know how weakening is the effect of a meat diet, 
such as the diabetic diet and the Banting system. Further- 
more, I may recall the information given earher in this book. 

It cannot well be denied that this fact does not attest that 
much protein (animal) imparts strength. We will proceed to 
inquire what explanation is forthcoming as to the drowsiness 
consequent upon over-indulgence in protein. If 30 to 60 grs. 
be sufficient, is it really a matter for wonder that the powers of 
the body are severely taxed to cope with 120 to 200 grs. ? 
Protein, which cannot be entirely consumed in the body, 
leaves behind it a large proportion of incombustible waste 
which it is the office of the liver and kidneys to excrete, caUing 
for special exertion on the part of these organs. Now, if this 
large amount of protein be unwanted, unnecessary, it is not 
a very far step to the assumption that it must be injurious, 
because such a considerable amount of energy must be 
devoted to katabohsm in the cells and to the excretion of its 
waste products through the kidneys, energy which might, 
otherwise, be utilised to assist raetabohsm in the muscles ; 
and in the consequent fatigue we have our explanation. 

It is probable that rick Protein Diet is the cause of various 

Ailments. 
That luxurious habits, especially over-indulgence in meat, 
can give rise to various stomach, kidney and arthritical com- 
plaints is supported by manifold experience. To bring direct 
proof to bear on it is difficult, for there are so many other 
factors which may have a contributory effect. Even though 
it be taken into account that gourmands are the most frequent 
sufferers from the above disorders, this does not in any way 
settle the matter. He who " eats well," often " drinks well " ; 
and which of the two is the culprit — the alcohol, or the protein ? 
It is most probable that both these boon companions share 
the responsibility between them. And on this point nearly 
all doctors are in agreement. As regards stomachic maladies, 
over-exertion is chiefly to blame, and the same may possibly 
be the explanation of kidney and hver complaints. It is, 
however, probable that in these cases, as well as in gout, the 
trouble arises from poison by the breaking down products of pro- 
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tein. Several of these are poisonous, such as ammonium and 
other nearly related bodies, which form the antecedents of urea. 
In which connection we will cite the interesting experiments 
undertaken by the Pawlow school.* The portal vein (the vein 
bringing blood from the intestines to the Uver) of a dog was 
joined to the hepatic vein, by which means the Uver was isolated 
and the blood flowed directly from the intestines into the general 
circulation. It was foimd that, in consequence, less urea 
and more ammonia was excreted in the imne. When the 
dog was given ammonium carbamate in its food it was 
seized with convulsions, and died with all the symptoms 
of poisoning, although ammonium carbamate, administered 
under normal conditions, is relatively harmless. Exactly 
the same toxic symptoms were exhibited in the case of 
another dog which had been operated on in the same way, 
and which was fed with a Uberal supply of meat ; whereas 
these symptoms did not result when non-nitrogenous food-stuffs 
were given. In the blood of the second dog there was foimd 
a considerable quantity of ammonia in every part of the body, 
whereas, normally, this substance is found only in the blood 
in the portal vein. These investigations, therefore, go to 
show that the office of the Uver is to render harmless, by 
conversion into urea, the ammonium compoimds which arise 
from the decomposition of animal protein in the intestines, 
and suggest that the organ performs the same service in regard 
to various other waste products of metaboUsm. It is easy 
to conceive that the Uver is to a certain degree composed of 
these poisonous products, but that there are Umits to the 
functional abiUty of the organ to render these poisons harmless, 
which may possibly explain some of the maladies from which 
those who indulge largely in meat suffer. 

The Arabs, — I am of opinion that we might learn a great 
deal from the Arabs with respect to those diseases which result 
from excessive meat eating. It is weU known that the French 
and Italians have experienced the utmost difficulty in their 
attempts to subdue this brave and energetic people. They 
appear to be of very slender build, but their powers of endurance 

* Hahn, Massen, Neucki and Pawlow in " Archiv fur exper. Pathologic 
und Pharm./' Vol. 32, p. 161, and Vol. 37, p. 26. 
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arc remarkable, and do not pass with youth. They lead a 
warlike life from the fifteenth to the seventieth year, while 
their horsemanship is wonderful. 

A French army medical officer* who has recently been study- 
mg the Arabs, furnishes us with some valuable information 
concerning them, of which 1 give a few extracts below : — 

" The Arabs are slim and wiry ; their limba are hthe and strong. 
The profile is more curved than straight. Their noses are hooked, 
skin brown, eyes and hair black. They live in tents made of camel's 
hair, which are of such a nature that the wind blows right through 
them. These habitations are terribly insanitary : in the middle of 
the tent a hole is sunk in the ground in wliich they bum green wood for 
both cooking purposes and for warmth. la this smoky enclosure 
human beings_ and animals live in a strange confusion, there being 
nothing to keep them apart. The Arabs — -of the poorer class, at 
least — are clad in rags which swarm with vermin." 

Anything more unhealthy, according to European ideas, 
would be difficult to conceive. One would imagine the poor 
to be continually afflicted with epidemics of disease, particu- 
larly as they subsist on " hunger diet," 

Dr. Auzimour continues : — 

" The frugality of the Arabs is just as far famed as is that of the 
camel. Men often go on long journeys into the desert with only a bag 
of meal, some figs, a skin of water and some dates. With the meal the 
Arab makes some httle cakes, each about the size of an ordinary nut, 
which he dries in the sun or bakes in his fire. These cakes, with some 
dates, are his provision for the day. The fare is nearly always vegetable 
plus a little milk, and, very rarely, a Uttle meat. 

" Alcohol — the ' sea of sin,' as the Aralis call it- — is strictly forbidden 
them by their creed ; for the Prophet was well aware of its dangerous 
influence." 

The effects of this apparently " poor " hving are described 
by Dr. Auzimour : — 

" The Arabs are very hardy and very resistant to disease. Abdo- 
minal wounds, with perforation of the intestines, heal without the use 
of antiseptics when the injured parts have been put hack into place. 
Wounds, healing in such circumstances and without consequent blood 
poisoning, are a source of wonder to surgeons acquainted only with 
Europeans." 

Much particular information is given, such as the following : 

" The .\rabs are almost entirely immune to typhus. There are many 

French {ihysicians in Tunis who have never encountered a. case of this 

* Bernard Auzimour, " li^istance des Acabea," Montpetlier, 1903. 
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disease among the people. The following statistics from L'Hopital de 
Mostapha are very striking. Dating from 1868. there were 639 cases 
of typhus among 28,251 Eoropean patients ; which is 2*3 per cent. 
Of 9,147 Arab patients there were but thirteen cases of typhus ; which 
is 0*1 per cent," 

There were, therefore, • twenty-three " well-nourished " 
Europeans who contracted typhus to one " hunger-fed " Arab, 
despite the fact that their insanitary habits should make the 
latter more liable to the disease. 

" Diseases of nutrition are almost unknown ; ulcers and cancer of the 
stomach are very seldom met with ; and if one comes across a chance case 
of summer diarrhoea, it is generally because the sufierer' has been 
eating too many melons. Appendicitis is very rare among the Arabs, 
and is entirely unknown among the vegetarian nomads. Gout and 
kidney gravel are also quite unknown." 

This is no pecuharity of the race, because Dr. Auzimour 
states that the Arabs, who Uve in towns and who eat as 
Europeans do, are no more resistant to these diseases than are 
Europeans. 

For many years I have been convinced that common 
stomach troubles and intestinal disorders very often arise 
from fermentation caused by putrefying animal protein, as 
these complaints disappear, Uke dew under the morning sun, 
on a low protein diet. Since my family and myself have 
adopted a low protein diet, we have never been troubled 
with these maladies — neither do we ever suffer from summer 
diarrhoea. But with a return to a rich meat diet, for experi- 
mental purposes, I contract colic and diarrhoea with mathe- 
matical certainty. 

Possibly, from long experience of exclusively vegetable food 
my intestines have lost the power of producing anti-toxins, 
which must be present if the toxins of meat-fermentation are 
to be counteracted. 

Is it not possible that the absence from the organism of these 
toxins is the cause of the feeling of buoyancy and increased 
endurance of which one is so often sensible on a low protein 
diet? 

But I have not the time to dwell longer on this interesting 
and complicated point ; so I will refer the reader to Prof. 
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Combe's work on the auto-intoxication of the intestines.* 
It will help us to better understand this point if we bear in mind 
the way in which an egg or piece of meat will rot. Flour does not 
become putrid like this, even though it be left standing, while 
wet, for some time. When rich meat is eaten similar fermenta- 
tion goes on in the intestinal tract, if only a small proportion of 
vegetable food is eaten with the meat ; and the terribly offen- 
sive odour of the excreta after a meat diet will give some idea 
of the nature of the fermentation. The excreta after a bread 
and potato diet have no such odour if these foods have been 
thoroughly masticated. 

If an egg be infected with fsces, and left for some time, it 
will produce a most dreadful smell ; and if a little of the product 
be introduced beneath the skin of a rabbit, the animal will 
speedily die. But if the same experiment be tried with com, 
no poisonous products are forthcoming, f Even if we dissolve 
the starch from flour so that only the protein (gluten) remains 
and submit it to the same test, we shall fail to obtain any 
poison products. 

It would seem as if there were some essential difference 
between animal and vegetable protein. 

I find that Prof. Maurel, of Toulouse, is of the same 
opinion as myself in these matters. He served for thirty years 
as army surgeon in the French colonies, and while in the tropics 
made many experiments in nutrition, in consequence of which 
he has come to the conclusion that most of the so-called 
tropical diseases are caused through over-eating, and, particu- 
larly, through excessive meat-eating. In his work on Nutri- 
tionj he makes the following deductions : — 

■' I. That the majority of digestive disorders (dyspepsia, diarrhcea, 
dysentery) which are so common in the tropics, are partly to be ascribed 
to hypemutrition. 

" z. That over-indulgence in animal foods is largely the cause of 
the liver disorders met with in the tropics. 

" 3. That, finally, the increased richness of blood, which is due to 
the absorption of too large a quantity oi food, particularly protein 

* A Combe. " L' auto- intoxication intescinaJe." Paris, tgog. 
t WitM. htin. Wock., 1909, p. 1637 ; and 1910, p. 848. 
I Maurel, " Trait6 de I 'alimentation et de la nutrition," Vol. i.p, iii., Paris, 
1905. 
■ TJI. M 
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food — which I have termed hypemutrition — constitutes a contributory 
cause of the fevers so prevalent in our colonies." 

Later, Prof. Maurel, while insisting that his experience 
and consequent deductions refer directly to the tropics, he 
goes on to say : — 

" My own observation in France, made during intervals between my 
visits to the colonies, have called forth doubts in my bosom as to our 
alimentary requirements in countries within the temperate zone. Is 
not the standard given by medical authors altogether too high a one ? " 

To which I have but to add that the doubt in Prof. Maurel's 
bosom is only too well justified. 

Meat and Appendicitis, — ^There is a great deal of evidence 
forthcoming that appendicitis is caused by fermentation after 
excessive meat-eating. I have already mentioned that the 
Arabs do not suffer from it, and I will now quote from a report 
by Dr. Owen Williams to the Science Committee of the British 
Medical Association : — * 

** Firstly. — Cases of appendicitis are very frequent in England, where 
there is a large meat consumption. 

" Secondly. — In the rural districts of Roumania there is only one case 
of appendicitis to every 22,000 sick patients ; while, on the other hand, 
among the urban population, there is one case to every 221 patients — 
that is, one hundred times as many. Very little meat is eaten in the 
country districts. 

'* Thirdly. — In China appendicitis is very rare. Of 169 physicians, 
only forty-nine had ever encountered the complaint. In the General 
hospital in Hong-Kong, among 2,140 patients, there was not one case 
of appendicitis ; while in the Shanghai hospital, which is used by Euro- 
peans, there were twenty-one cases among 1,205 patients, which is one 
in every sixty." 

I will give no more examples. I think I have advanced 
enough evidence that appendicitis is, probably, a meat-eating 
disease. 

Meat and Uric Acid. — While discussing complaints and their 
relation to meat eating, we must not overlook uric acid disorders 
such as gout, urinary calculi, etc. 

That meat contains many purin bodies which are excreted 
in the urine as uric acid is well known ; and as meat urine is 
very acid, the uric acid is not easily dissolved, but is precipitated 

♦ British Medical Journal, December 31st, 1910. 
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as a red sediment, to the bottom of the receptacle. Or it may 
be precipitated beforehand in the pelvis of the kidney, or even 
in the tissues of the body. 

Potato urine is almost diametrically different from meat 
urine ; it is very slightly acid, being almost alkaline. Uric 
acid is never precipitated in potato urine, which, on the 
contrary, is able to dissolve large quantities of added uric 
acid. 

The astonishing facility with which potato urine will dissolve 
uric acid was discovered by the author, quite fortuitously, 
when conducting extended experiments in nutrition on potatoes 
alone.* 

It was discovered, for instance, that potato urine which had 
been standing for twenty-four hours at body temperature was 
able to dissolve 365 grs. of uric acid, while meat urine, on the 
other hand, could not dissolve its own uric acid, but, to the 
contrary, precipitating about i gr, every day. 

From which it is conceivable that renal gravel could be 
removed under the dissolving influence of potato urine. 
Whether a potato diet would be successful in dissolving uric 
acid which has been precipitated in the tissues of the body 
I am not yet able to state ; but there are indications that it 
is within the range of probability. 

Up to the present, alkaline mineral waters have been resorted 
to as the best remedy against uric acid disorders ; the reason 
being that the waters neutralise the acid formed while protein 
katabolism is going on in the body, the presence of which 
in the urine causes the uric acid to precipitate. But if mineral 
waters are a reliable remedy against uric acid troubles, such as 
gout, etc., it is extremely probable that a potato diet will be, 
at least, equally effective. Besides which, there is always a 
danger, with mineral waters, that the urine may become too 
alkaline, which effect is not to be feared from a potato diet. 
If the urine become too alkaline from the use of mineral 
waters, instead of a precipitation of uric acid, there will result 
a deposit of chalky salts, which will only serve to increase the 

• Iste Beretning ffa M. Hindhede's Kontor for Emieringsundersog eber 
" Diat og Urinsyre," Copenhagen, 1911 : and " Skandinavisches Archiv flir 
Phyaiologie," 1912, Vol. j6, p. 384, and Vol. 27, p. 87, 
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size of the stones. This danger does not appear to attend 
a potato diet ; a whole year's observation has not resulted 
in the sHghtest precipitation of chalk deposits in potato urine. 

Other vegetables and fruits — especially carrots, tomatoes, 
bananas, etc. — have a similar effect to that of potatoes ; while 
bread has an effect similar to meat. 

This discovery would appear to have settled a long-vexed 
question concerning diet regulation in cases of kidney stones. 
Some doctors recommend vegetarian diet, while others take 
the opposite course, and recommend meat or the usual mixed 
diet, the latter arguing that certain peoples who are known to 
subsist on an almost exclusively vegetarian diet, such as the 
Russian peasants and East Indian coolies, are often subject 
to this complaint. 

But when we learn that Russian peasants live chiefly on 
bread, and that coolies in the East Indies live mostly on rice, 
wheat and beans, explanation is simple enough. Among the 
poorer classes in Germany, potatoes form the staple food, and 
kidney gravel is almost unknown. 

Our observations have shown us that purin-free diet is not 
a sufficient guarantee against urinary calculus. Bread con- 
tains no purin, and does not serve as any protection against 
uric acid disorders. 

Our discovery is so recent that, until we have had ample 
opportunity of subjecting it to prolonged practical tests in 
the treatment of uric acid disorders of long standing, we shall 
by no means feel assured that we have found an infallible cure 
for those individuals who, for ten to twenty years, have been 
martyrs to gout, and the synovial membranes of whose joints 
have been destroyed, or that it will effect speedy dissolution of 
renal calculi, which perhaps are composed of uric acid together 
with other bodies, phosphates, oxalates, etc. ; but, nevertheless, 
potatoes etc., are perhaps the best remedy we know, and in 
this connection the following letter is of interest : — 

" Dear Dr. Hindhede, — 

" According to Dr. Bjerregaard, mine is the real old-fashioned 
gout. My joints were stiff, enlarged and deformed. The disease came 
on gradually and slowly some fourteen years ago, first one joint being 
attacked, and then another. It spread, finally, over the whole body. 
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Last winter I became so bad that I could do no work, and my suSeringa 
were at times almost intolerable. I took sodium salicylate, but all to 
no purpose. 

" Last April I tried a potato diet^potatoes, butter, milk and apples, 
as well as potato-water. After a month I felt better ; and now, after 
four months, I am nearly able to resume work. Last April, when I 
began with this diet, the fingers of my left hand were so cramped and 
bent that I could not hold anything. Now they are so lithe and 
supple that one might think I had been playing the violin all my Ufe. 

" I am thirty-one years of age. 

" I must admit that some of the credit for my present condition is 
due to the massage and baths, but I am sure that the most potent 
factor in my recovery has been the potato diet ; and since I have been 
taking it I have become sensible of a state of health which I have not 
enjoyed for many years. My weight has also increased by about six 
or seven pounds. 

" Yours faithfully. 

" (Signed) PederLeegaard." 

It must be borne in mind that my discovery is new and not 
yet known to many doctors. That the latter will regard it 
with suspicion is only to be expected, and not without reason 
on their part. If I were in their place, I should do the same. 
We, of the medical profession, are so continually being con- 
fronted with new miraculous remedies, which are nothing else 
but mere quackeries exploited by clever business men, that it 
behoves us to be as continually on our guard. 

But, fortunately for me, any intelligent layman can himself 
test the truth of my contention. 

Any reader, whose urine habitually, or frequently, contains 
deposits in the form of a red sediment in the bottom of the 
receptacle — precipitated uric acid — need only diet himself for 
two or three days on potatoes, butter and fruit exclusively, and 
he will then observe that the quantity of sediment will gradually 
diminish until it appears no more. It is not absolutely neces- 
sary to restrict oneself to potatoes and fruit ; a very little meat 
and a little bread may also be taken if two or three pounds, at 
least, of potatoes and bananas are eaten every day. The effect 
of such a diet should speedily become apparent. Later on, 
an experiment may be tried in order to ascertain what quantity 
of potatoes is required to effect the desired residt in a particular 
case. Of course, if the trouble be of long standing, so that 
much uric acid has been precipitated within the body, it will 
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not be enough to limit the diet of potatoes and fruit to a 
quantity estimated as sufficient merely to dissolve the daily 
secretion of uric acid ; but one must eat as heartily as possible 
of the diet so as to effect dissolution of the uric acid already 
precipitated. The more energetically the course is pursued, 
the sooner will the desired result be obtained. 

Another experiment is even more striking and instructive, 
but demands a httle more trouble, and can be best performed 
by a doctor or chemist. For some days — say, a week — ^live 
on bread and meat alone. On the third day, or later, take 
three medicine bottles, each of 300 ex. capacity, and in them 
pour 50, 100 and 150 c.c. of urine, respectively. Procure 
some uric acid in powder, put up in lo-cg. packets. Now, to 
each bottle of urine add one of the packets. Place the 
bottles in the sun or near a stove, so as to keep them at about 
body temperature. Shake the bottles every five minutes, and 
note the appearance of their contents. The uric acid will not 
dissolve ; on the contrary, it will grow. After shaking, the 
urine will assume a cloudy, milky appearance. 

Having made the above experiment and taken due note of 
results, eat only potatoes and butter for a like period. It 
should be said that the longer the experiment is extended the 
clearer and more satisfactory will be the results obtained. 

But if you eat too small an amount of potatoes the body 
will draw on its reserve material — the muscular and fat tissues — 
and the effect on the mine will be the same as if meat were 
being eaten. Therefore, if the diet consist of potatoes and 
butter alone, at least three or more pounds of potatoes must be 
eaten daily, with enough butter (4 to 6 ozs.) to make them 
palatable, and to furnish the heat energy (calories) requisite 
for the needs of the body. 

The urine for these experiments must be taken when quite 
fresh : if it has begun to ferment the experiment will fail. 
The urine should be taken in the middle of the day, some 
hours after the principal potato meal. 

In this second experiment proceed as in the first : on the 
third day, or later, put the same quantities of urine in similar 
sized bottles, and add the same quantities of uric acid as before. 

But now, when the bottles are shaken, the urine will look 
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quite different from what it did in the first experiment. It is 
very possible that all three specimens will be quite clear ; 
which will mean that in all three bottles the uric acid has all 
been dissolved. Otherwise, it may be that, while the two 
larger specimens remain clear, there may be some uric acid 
crystals in the smallest one which have not dissolved. 

If the latter experiment be not successful as described, it 
will be because of some fault in the diet or in the procedure. 
If, for example, the urine be not quite clear while at body 
temperature before you add the acid, the experiment will fail. 
Also, if the urine after standing for an hour in some warm 
place, say of 38° C. (100° F.), becomes cloudy, it must be 
filtered before it is poured into the bottles — or, if carefully 
decanted, the clear part may be separated from the sediment. 
I have fried to give a clear description of the manner of 
procedure so that it will not be impossible even for an 
educated and intelligent layman to himself test the condition 
of his urine, if he cannot, for some reason or other, procure 
the services of a medical man for the purpose ; but, of course, 
it is better that a properly quahfied man should assist, or 
direct, the experiment. A practitioner who has had some 
experience in chemical analysis would be able to estimate 
more exactly the quantitative capacity of the urine to dissolve 
acid. And in this connection I would direct his attention to 
the paper containing the scientific exposition of my experiments 
to which I have made previous reference (p. 163). 

I will not weary the reader with further argument. I think 
I have brought sufficient documentary evidence to prove the 
accuracy of the ensuing statements : — 

Great Excess, particularly of Anlmal Protein', is, in 
many cases, harmful in effect. 

I wonder if the practical experience of the English is in 
confirmation of this assertion. I am not very well acquainted 
with the habits or customs of the Enghsh people, but if the bill 
of fare which I saw on board the S.S. Ivernia, while travelling 
from Liverpool to Boston, serve as any indication, I should say 
that intestinal disorders, gout, etc., must afford KngUsh 
doctors a very good harvest. 



CHAPTER XVI 

MEAT AND " ENERGY " 

It is impossible now to deny that strength and health can be 
maintained on a low-protein diet ; but it seems just as im- 
possible for the scientists of the old school to rid themselves of 
the idea that there must be " something " of special value in 
meat. It would seem to be rather difficult to express the exact 
truth of the matter. This " something " of value has nothing 
to do with health, with working abiUty, with strength and 
endurance ; it is . . . energy. As I am not quite sure that 
I am able to understand the exact meaning of this word, I will 
let Hutchison * himself explain : — 

*' The reply of scientific experiment, therefore, as far as can be 
applied to the problem under consideration, would be that it is 
undoubtedly possible to maintain a healthy life upon such a daily 
amount of proteid as is contained in a moderate quantity of vegetable 
food, and the accumulated experience of vegetarian races fully bears 
this out. 

" This, however, does not dispose of the question. There is such a 
thing as degrees of health, while one freely admits that health and a 
large measure of muscular strength may be maintained upon a minimum 
daily supply of proteid, yet I think that a dispassionate survey of 
mankind will show that races which adopt such a diet are lacking in 
what, for want of a better word, one can only describe as energy. Now, 
energy is not to be confused with muscular strength; A grass-fed cart- 
horse is strong, a corn-fed hunter is energetic. Energy is a property 
of the nervous system, strength of the muscles. Muscles give us the 
power to do work ; the nervous system gives us the initiative to start 
it. Muscles do their work upon carbo-hydrates which are the charac- 
teristic nutritive constituent of vegetable foods. The brain appears 
to require nitrogen, which can only be obtained in a concentrated form 
from animal sources. If proteid food, therefore, be regarded as a 
nervous food, a diet rich in it will make for intellectual capacity and 
bodily energy, and it is not without reason that the more energetic 
races of the world have been meat-eaters." 

If I am not mistaken, the meaning is, that low protein-eaters 
are allowed to be strong and healthy, but they must necessarily 
be dull and stupid. Not flattering for them, but fortunately 

* Hutchison, " Food," p. 174, London. 191 1. 
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it is with them as with other idiots ; they have not enough 
sense to understand that they are dull. Therefore, I am not 
able to discuss this quite subjective question, but must leave it 
to others. We will try to take up a more objective question. 
Dr. Hutchison tells us : — 

" The more energetic races of the world have been meal-ealers." 

Perhaps. But we will see whether the truth be not that it is 
those who refrain more from meat who represent the energy 
and vitality of a nation, rather than those who live largely on 
meat, who, moreover, represent its degeneration. 

Speaking generally, it is in the towns that most meat is eaten, 
and in rural districts, especially the more remote and less 
" cultivated " places, where there is more frugahty in this 
respect. There is no necessity to prove this statement. 
Rubner himself is quite of the same opinion (Volksernahrungs- 
fragen, p. 84), He writes, with regard to conditions obtaining 
in rural districts : " We very seldom see meat on the bill of fare, 
once a week or once a month at most." Now is it a fact that 
the meat-eating inhabitants of the towns are stronger than 
residents in the country ? No ; the contrary is the case. 

Concerning which, I refer to Dr. Georg Hansen.* In his 
work, which is often cited by authors writing on this question, 
Dr. Hansen shows that great businesses are generally built up 
by men from country districts who have migrated to town. 
The children and grandchildren of these men degenerate, as a 
rule, barely evincing the energy and aptitude of their forbears. 
{Of course there are exceptions). He shows how families in the 
cities are wont to disappear in a few generations. I will also 
quote from a lecture which the hygienist. Prof. Max Gruber, 
from Munchen, gave in Berhn, 190S. He said : — 

" It is an old experience, that nothing is more dangerous for the 
vitality of a family than high social position. Such families in the cities, 
especially, do not flourish for long, becoming extinct in the second 
generation." 
He continued as follows : — 

" Very often the last generation, or. may be, the last but one, of a 
disappearing family, shows signs of degeneration. Youthfulness is 
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suppressed, the members are often physically weak and Uttle capable 
of resistance, as may be seen from the great mortality among Swedish 
families which have become extinct. Frequently, physical signs are 
alone apparent. The individuals lack \'itality. The children do not 
evince the same desire for exercise as do normal children ; there is 
spiritual languor, and Uttle interest in Ufe. Intellectual powers are 
often great, but there is lack of will-power, perseverance and working 
ability. Sjmiptoms in the same direction are present in that there is 
little power of determination ; there is dislike of the married state ; 
reluctance to beget children, etc. 

" But the importance of this phenomenon is by no means exhausted 
by what I have already stated. The extinction of families is not con- 
fined to the upper classes, it occurs also among the lower classes in the 
towns, and especially so in this place. It is a fact that it is the rural 
population which for centuries past has kept the nation alive and 
replaced the heavy losses inflicted by war and plague — I need but refer 
to the Black Death, in 1348, and the Thirty Years' War ; and it is just 
as certain a fact that the towns have been sw^owing up the whole 
surplus of increase of the people for hundreds of years. 

*' As soon as we began to draw up systematic statistics the fatal 
effect ot the towns was evident. As long ago as 176 1, Siissmilch wrote : 
' It is obvious that the secret injury inflicted on the State by the towns 
is nearly as bad as that effected by pestilence.' " 

To what degree the population of the towns consists of people 
who have migrated from country districts, we cannot always 
tell. Dr. Hansen gives some figures from Leipzic (dating from 
the year 1875), from which I have taken the following for men 
only : — 

Age. 

— 5 years 

10—15 n 
20—25 ff 

40—45 »» 
60—70 „ 

Naturally, most of the children are native ; . but it is almost 
incredible that of those inhabitants from twenty to thirty years 
of age, only one-sixth are native, and of older inhabitants only 
one-fourth. 

For Danish towns we have, so far as I know, no statistics of 
this kind ; but we may arrive at the part played by migration 
if we compare the increase of population in town and country 
during the nineteenth century. 
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The proportionate increase is illustrated by the following 
figures* : — - 



Number of Ptopl=. 


.... 


Si 


Pc. 


Counn,-. 


p« 


Increase 


1801— 1845' 
1845— 1870 
1870— 1890 
iSgo— iQoi 


89743 

1 57 ■806 
282-428 
23^-550 




338146 
270045 


46 
37 
14 




It will be seen that while in the first period the increase both in 
the towns and country was at an equal rate, being 46 per cent, in 
each case in forty-five years, in the last period given the increase 
in town population has risen to 118 per cent, of the population 
in 1801, and that of the country is as low as 6 per cent. If we 
take into our reckoning that the populations of the smaller 
country towns growing up round railway stations are included 
as country population, the diminishing rate of increase in the 
country becomes even more evident. It is not that the country 
people are dying off ; it is that they are migrating to the towns 
in hopes of making their fortunes, though most of them find 
only misfortune and early death. 

How true this is may be seen from the diagram facing this 
page.t 

Deaths among the adult male population in Denmark in the 
years 1901 — 1905 were 54,215 in the rural districts, and 20,534 i^ 
Copenhagen. As we have the death figures for every five years 
we will compare the mortality. For easier comprehension, I 
have multiplied all the figures for Copenhagen by 2'64 
(20,534 X 2*64 = 54,210). We can in this way, compare the 
more easily the death-rate in Copenhagen and in the country. 
The curve shows the number of deaths in the different age 
classes. 

The death-rate in the country shows that few men die 
there in the prime of life. Mortality is lowest among those 
between the ages of thirty to thirty-five ; deaths in five 

• Danma.rks Statistik, 5 R. A,, No. 5. 
t Daamarks Statistik. 5 R. A., No. 6. 
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years amounting to less than i,ooo, not 200 a year. The 
highest mortahty is among those of from seventy-five to 
eighty ; 5,000 dying in the five years — or over 1,000 a 
year. Thus in the country districts few men die in the full 
vigour of life, while many die in old age ; which is quite 
natural. 

But in Copenhagen we have quite another state of affairs. 
Here the rate of mortahty is about the same for those in vigorous 
manhood and in old age. Twice as many die in Copenhagen 
between the ages of thirty-five, forty, and fifty as in the country; 
while the case is the reverse with those between the ages of 
seventy-five and eighty, twice as many dying in the country as 
in Copenhagen. While in the coimtry four times as many 
people die at the age of seventy- five as at forty-five, in Copen- 
hagen more die at forty-five than at seventy-five. The space 
marked A in the diagram represents 2,700 men dying in Copen- 
hagen between the ages of twenty and sixty, instead of between 
sixty and ninety (7,139 : 2*64 = 2,704). Imagine the loss 
represented by these 2,700 deaths, mostly of breadwinners in 
the full vigour of life. (The population of Copenhagen is 
roughly 500,000.) 

Confusion has arisen, I think, from the fact that in the towns 
mortality is lowest among the upper classes, and increases as 
we go downwards in the social scale. Rubner makes use of 
this as a main argument in support of his views. He writes 
('* Volksernahrungsfragen," p. 102) : — 

" I have already referred to the great mortahty due to insuffi- 
cient nutrition. In class division, according to income, of mortality 
statistics, nutrition is, in reality, to he included as a factor.** 

If, to prove a doubtful assertion, all that is required is to 
underline the same, then Rubner has proved his point. But 
if underlining does not carry conviction, it seems to me that it 
only serves to emphasise the error. 

That the rate of mortality is much higher among the lower 
classes than among the upper classes in the towns, I would 
be the last to deny. The following figures make this easily 
apparent : — 

* Westergaard, " Die Lehre von der Mortalitat und Morbilitat," pp. 478, 
482, Jena, 1901. 
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Of every 10,000 death 


s per annum 


there are. 




Years of Age. 


In Copenhagen. 
Labourers, Rich People. 


In the Country, 
arm Labourers. 


20—25 
25—35 


■ 79 
, 96 


40 
58 


60 
48 


35—45 
45—55 
55—65 


. 191 
■ 356 
. 642 


92 
159 
312 


58 J 
96 1 
206 1 



It will thus be seen how great is the difference of mortality 
between labourers and well-to-do people in Copenhagen ; 
of every lo.ooo between the ages of thirty-five and forty-five, 
there are igi deaths among the former and ninety-two among 
the latter ; while between the ages fifty-five to sixty-five, the 
figures are, respectively, 642 and 312, That nutrition is to 
be held accountable for this great difference — the poorer classes 
eating too little meat — is difficult to prove. It seems to me 
that the following facts * are very illuminative. 

One of the chief arguments of Voit in support of the harmful 
effect of low protein diet was the miserable condition of the 
prisoners in German houses of correction. 

In one of these institutions — Waldheim in Saxony— the 
death-rate per 1,000 from i860 to 1876 was : — 

Afie. In Waldheim. In Germany. 

30 227 9'28 

40 25-0 13-63 

50 40 T 21-45 

The mortahty was, therefore, twice as high in the prisons 
as outside. 

But, at the present time, we have the following figures for 
one of the largest houses of correction in Germany :^ 
Death-rate among prisoners — men : 12-2 
Total German death-rate — men : 18-2 
It is, therefore, at present healthier to live inside these 
institutions than outside. Yet the diet inside is the same 
as it was ; outside, I suppose, it has been much " improved." 
This interesting fact proves how terribly one can be mistaken 
when taking only one factor into account and ignoring others. 

■ Hirschfeld, " Krankbelt und Sociale Lage," p. 131, Berlin, 1912. 
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It must surelv have been the bad hvsienic conditions which 
uv;re the cause of the former hea\y death-rate. Deaths 
from tuberculosis in the prisons alone have, in the last fourteen 
years, decreased from ii to 4-6 per thousand. 

It can hardly be doubted that it is the same factors which 
cause the great difference between the mortaUty among the 
rich and poor in our towns. 

Firstly, workmen in the towns do by no means eat httle 
of meat, as may be seen by studying \'oit's Miinich standards. 
The researches of Drs. Schierbech and Poul Hejberg show 
that Copenhagen labourers ate, about ten years ago, roughly 
Jib. of meat per day — and more, if we regard pork as meat. 
Secondly, the wealthier classes in Copenhagen show a 50 per 
cent, higher mortaUty than the poorer and less meat-eating 
class of our population — country labourers. To those who 
would attempt to ridicule my experiments, by which 1 sought 
to prove that it is possible to Uve on 3 J<i. per day, I would say : 
Look at the thousands and thousands — ^nay, millions even — 
who are daily proving, and have proved, this possibility over 
and over again. It is self-evident that the family of a coimtry 
labourer, earning only los. to 13s. 6d, per week, cannot possibly 
spend more than 3^rf. per day for food pro persona. 

Yet, how is the mortality among these poor " underfed " 
people, who, moreover, often hve in ill-built cottages which are 
terribly insanitary ? Incredible as it may appear, it is lower 
than that among the wealthier classes in the towns. Between 
thirty-five and forty-five there are only 58 deaths among 
country labourers, as compared with 92 among well-to-do 
Copenhageners (see Table, p. 173) ; between fifty-five and 
sixty-five the respective figures are 206 and 312. Many 
reasons may be advanced in explanation of this great disparity, 
but it is evident that among them must certainly not be included 
that it is their great consumption of meat which gives the 
country labourer his robust health. 

If we compare the coimtry labourer with the well-to-do town 
dweller, it must be admitted that it is the former who usually 
appears to be the more " imderfed." But, perhaps, that is 
because our ideals as to what is healthy are all wrong. May 
it not be that the town dweller is the one who is " overfed." 
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In a Danish newspaper I came across the following, quite 
recently : — 

" A Farmer in Westjutland." 

" He came as a youth to the heather, with ^7 los. in his pocket which 
he had. saved from a very small wage. He had two emaciated cows and 
a horse which every morning he had to help on to its legs, the animal 
being half -starved. 

" With his money he bought 100 acres of very poor heather-land, and 
a very small house with a slanting roof, and the walls almost tumbUng 
down with age. At one end of the house was the stable and the thrash- 
ing floor ; at the other end was a little room with stamped loam-floor, 
an alcove, and a Uttle kitchen. 

" For fifty years he laboured on the land, working strenuously at the 
ground, and, at last, on those places where the heather used to grow 
stood beautiful cornfields. 

" His hack grew crooked, and his fists were all gnarled. He chalked 
the marl himself. From sunrise to sundown he was on the fields. 
His face became quite tanned by the wind. But the glance from his 
blue eyes was sometimes as mild as a child's. When his task was 
finished, that heather land had been converted into beautiful fields and 
a farm. He had twenty-eight cows and eight horses ; the whole being 
valued at ^4,500. 

" Ten, children were horn to him, six being boys who became students. 
He was eighty-three years old when he died." 

I did not know the man of whom the above report speaks, 
but I know many similar cases. I myself, as I have already 
related, was born and bred amid the like of him ; and it was 
the vigour and endurance of such men which first made me 
lose faith in the strength-giving virtue of meat. Nobody could 
be more energetic than were those farmers ; and it is common 
knowledge here that, when their sons were sent to the towns 
for educational or commercial purposes, their mental energy 
was such that they soon caught up with and passed their town- 
bred rivals. 

But with the passing of one or two generations — thanks 
to the mental energy derived from meat eating — this superiority 
no longer shows itself. 

Not being sufficiently acquainted with conditions in England 
I cannot assert that the same state of affairs exists there, 
but statistics seem to imply that the case is much the same as 
in Denmark. 

From " Tatham (65 annual report. 1900— 1902) " I have 
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constructed the following table, showing the mortality in 
six trades and professions from five different diseases. I have 
put the mortality of farm labourers at 100,* and calculated 
the mortality rate of the others in proportion. The trades 
and professions are : — 

1. Farm labourers, who are not able to afford much meat 
as a rule. 

2. Workmen in towns, representing the urban lower class. 

3. Tradesmen (building trade) representing the urban middle 
class. 

4 — 5. Commercial travellers and butchers, representing the 
heavy-living (meat-eating) classes. 

6. Physicians, representing the well-to-do intelligent classes. 

MORTALITY IN DIFFERENT OCCUPATIONS IN ENGLAND. 
(Tatham's 65th Annual Report, 1900 — 1902.) 



Farm Labourers . = 
Industrial do. . = 

Building Trades . = 
Commercial Traveller = 
Butcher . . . = 

Doctor . . . = 



Phthisis. 


Bright's 
Disease. 


Diseases 
of Liver. 


Diseases of 
Digestive 

System. 


Diabetes. 


I'OO 


I'OO 


I 00 


I 00 


I 00 


6-30 


479 


525 


2 09 


1-67 


2*11 


279 


2*62 


I -20 


117 


1-87 


2-92 


750 


1*40 


2-50 


2 -02 


3*23 


750 


I 45 


333 


0*72 


3-14 


675 


2-30 


4 00 



Gout. 



000 
I GO 

3 00 

4 00 

5 00 
3 00 



There are many interesting things to be learned from this 
diagram. But one lesson it does not teach. It is not able to 
persuade us to believe that much meat imparts health and 
energy ! Diseased stomachs, livers and kidneys are not 
calculated to increase mental power. 

As a doctor, I am glad to see how my professional brothers 
are able to avoid tuberculosis ; but it grieves me to see my 
English colleagues dying of diseases of nutrition at a higher 
rate, as a rule, than men of other occupations. They appear 
to have been martyrs of the mistakes of science. 

That meat eating does not prevent tuberculosis is proven 

* Except under gout, which seems to be almost unknown among farm 
labourers, in which case I have calculated the mortality rate from that of 
industrial labourers, which I have put at 100. 
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by the fact that the death-rate from tuberculosis is very high, 
among butchers and commercial travellers. 

That deaths from tuberculosis are higher in towns than in 
the country is easily understood ; but it is, according to old 
views, difficult to understand why the mortality from Bright's 
disease, and from liver and digestion diseases, should be so 
high in the cities, where people eat " easily digestible " foods, 
in contrast to the coarse foods used in the country. 

It is very curious to note how farm labourers who, probably, 
know the least about diet, seem to possess the healthiest 
organs of digestion. 

I have heard many authorities speak about meat as an 
energy-food ; but I have never yet encountered any proof of it. 
I win not again refer to the Japanese and their energy ; but 
a propos, does the reader not think that the peasants of Servia 
and Bulgaria are energetic ? And notwithstanding that they 
hardly ever eat meat — as a native Bulgarian once told me, and 
as we may also read any day in our newspapers. (See that 
which has been said about the peasants of Roumania, p. 162.) 
I will not deny that after eating a large beefsteak there may 
be a feeling of bodily warmth. Meat is able to increase combus- 
tion (Rubner), but this feehng is not energy. After such a 
beef-steak there is more inclination for sleep than for hard 
work. 

Meat is a fierce-burning fuel ; but it seems to burn out the 
oven itself in the long run. 

Thus, it will be seen that it is very misleading to write : — 
" The more energetic races of the world have been meat- 
eaters," The truth is that the energetic races eat but little 
meat ; but with increasing wealth and culture, meat-eating 
also increases, while the national energy decreases. Once the 
reserve of healthy, plain livers is exhausted (rural populations 
are at present decreasing), there is nothing to prevent the 
invasion of some energetic barbarian race, which may conquer 
and rule for a time until the conquerors also degenerate — 
spoilt by contact with the two greatest dangers that exist for 
human beings — Wealth and Modem Culture. 

Every student of history must know thai weallk, gluUotiy 
and drunkenness are the three great destroyers of energy. 



CHAPTER XVII 

LOW PROTEIN DIET AND CHILDREN 

" Whatever may prove to be good for an ordinary adult, there can 
be no question that in the case of children, adolescents and pregnant 
women, it is far safer to adopt a high proteid standard than a low 
one." 

" An abundant supply of proteid seems to be necessary if the blood 
and muscles are to be kept in good condition, and by promoting oxida- 
tion, it increases vigour and diminishes the tendency to require a 
plentiful supply of proteid, if those mysterious influences which emanate 
from the brain and spinal marrow are to be maintained with sufficient 
potency to enable the tissues to ward off the inroads of disease. 

" To growing children a deficiency of proteid in the diet is specially 
disastrous, for the lack of building material which it entails may result 
in impaired growth and development, the consequences of which may 
last throughout life." (HutcWnson : " Food," 3rd ed., pp. 25, 175. 
London, 191 1.) 

The above quotation is not only an up-to-date statement 
of a widely read and accepted authority, but it is the general 
opinion of the medical profession as I myself know. That 
it is not founded on sound evidence my researches and obser- 
vations prove. 

It has been my experience (continued during thirty years 
in different parts of Denmark) of children fed on low protein 
diet, and their unusually healthy appearance, which, together 
with personal tests, has made me lose my faith in the value of 
high-protein feeding for children, and which seventeen years 
ago induced me to try low-protein feeding on my ovm children, 
and I have never had occasion to regret the change. 

I think it will be difficult to find an urban family where the 
children are altogether so healthy, well-developed, and free 
from diseases as in my household. 

Their teachers will testify to their normaUty of brain and 
intelligence. Recently my daughters have passed our Girls' 
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High School official examinations. Their graduation cer- 
tificates show the following results* : — 



English 
German 
French 
History 
Geography . 
Natural history 
Physics 
Matliematics 
Drawing 
G ymnastics 
Order . 
Singing 
i is the highi 






5 + 6 + 4 
5 + 5 + 6 



6 + 6 
6 + 6 



k given and i the lowest. 



It is not easy to get a good measure of intelligence, but it 

• It is with some embarrassment that I venture to relate anything of the 
accomplishments and physical prowess oi my own children, but their evidence 
is so significant that justice to my subject compels me to do so, and in further 
justification 1 am impelled to print a communication from a well-knowa 
student of health and efficiency, the American dietetist. Mr. Horace Fletcher, 

" Copenhagen . 

" Chrislmas. igiz. 

" Dbar Dr. HiNDHEDE, — By all means give the evidence ot your own 
family in connection with your report on the Optimum Protein-Need in 
Human Nutrition. 

" I think it would be unscientifically neglectful not to mention them. One 
is more careful in experimenting with bis own tlesh and blood than with rats, 
or even dogs, and the results are more practically significant for useas models. 
To me your family and home atmosphere were the strongest recommendation 
of your scientilic sanity before I was able to read your publications or get the 
gist of them verbally from you, 

" One of the mottoes of my studies of human efficiency for the past twenty- 
one years has been the Bible injunction: ' By their fruits ye shall know 
them,' I visited Copenhagen for the first time in 1910. expecting to remam 
not more than a week, but after meeting the Hindhede family, and others of 
your assistants and disciples, I became one myself. 

"During the two and a half years that have passed in contact with your 
work, my respect for your scientific conscientiousness and thoroughness has 
progressively increased, as has also mv belief in your nutrition ideals. My 
study of your faniily fruit, in the meantime, has been more and more con- 
vincing. It is your sacred scientific duty to give to the world their evidence 
for the good it is sure tr -"- 



athlet 



■■ In my 
that have been published have done 
' Fletcherism ' than all the laboratory 
out your best exhibit would be crimi 



performances and endurance tests 
; to stre;igthen the contentions of 
'■■■■'■ imbined; hence, to leave 



" Faithfully yjurs, 

" Horace Fletcher, M.A., 

'■ Fellow A^.A.S." 
N 2 
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will l/e afrre'jd that abilitv to easilv '.inderstand namral » 
phy-:c'v mitL'.-matics, etc., i^ a vtT\' fair test. 

(jfm*fT7ill\\ it is a.-suinvd that eirl? have di^culties in these 
dir'.-'.tion*, but this is not the ca.-e vith my daughters. 

As pTfyA of their phyfrical fitness, a common saying of their 
comrades is : " No one can keep up with the Hindhede giils 
on their bicycles." Mounting their machines at half-past six 
in the morning, and doing seventy miles in six horns with onhr 
a quarter of an hour's rest for a wayside breakfast of bread and 
butter, is an easy task for them. 

It is also a tradition in my children's social set that it is 
next to impressible to tire my daughters in dancing. For 
instance : Three young men agreed to put Anna to a test by 
engaging her for waltzing in immediate succession, each 
keeping her going as long as he could hold out, and then 
resigning in favour of another of the conspirators. The 
result was that three of the four became tired, but it was 
not Anna who was one of the three. 

As regards my two sons (Jens, 23 years, and Kristian, 
21 years), both are Civil Engineers, and passed their 
examinations with first-class honours. Of forty Civil 
Engineers who underwent this examination at the same 
time as Kristian, at our Royal Technical College, he was the 
youngest. 

This test of my four children, whom I have had under close 
and constant observation for all these years, and whose opti- 
mum health has been my greatest concern, is, for m5rself , the 
best evidence I could have of the needlessness of feeding 
children on a diet high in protein. 

A test for a few months may have some value, but not so 
much as one of seventeen years during growth and the advent 
of maturity. 

This matter seems to me to be of such hygienic and economic 
importance that I do not want anyone to accept my un- 
substantiated statements concerning it. In England and 
America I cannot refer to visible proof, but it is a matter of 
record that I have been reporting my observations and have 
been submitting my conclusions tentatively by lectures and 
publications in Danish and German for some years ; I have 
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been visited by medical men and economists from various 
countries, and my colleagues here in Copenhagen have been 
freely invited to examine my store of accumulating evidence, 
including my test-subjects in my own family ; these, as well 
as Mr. Madsen, Mr. Jorgensen, Mr. Esper Andersen, and all the 
others are living witnesses who ma\ be interviewed by anyone. 

What misleads the doctors more than anj thing is their 
experience of poor children in the slums of our great cities. 
They have not properly weighed the effect of other influences 
which cause ill-health, 

I should be the last to deny that children are under- 
nourished, but that is often because their parents spend the 
money on expensive meat, and are therefore unable to procure 
nourishment enough on the whole. Another fault is that poor 
people often hve mostly on white bread (cakes) and coffee, which 
is very bad food, especially for children. When these under- 
nourished children get ill and go into hospital, among good 
conditions and where they get sufficient food, they become 
hale and hearty, and as they may be getting plenty of meat, 
eggs, etc., the doctors suppose that the meat is the cause of 
their recovery, without trying to find out whether the children 
could not thrive just as well on cereals, potatoes, vegetables, 
a httle milk, and a very small quantity of meat — or no meat 
at all. 

To collect evidence from another walk or condition of life : 
how frequently we see the children of rich parents looking 111, 
weakly, and suffering from different ailments ! It is not 
impossible that the cause of their ill-health is the decom- 
position of excessive protein in their food. We try. perhaps, 
to strengthen these poor weaklings by giving them still more 
meat and eggs, but it is only more protein, and more poison. 

I beg my colleagues to excuse me, if I have spoken so 
earnestly concerning this subject. It is a serious matter for 
children. Hundreds of Danish parents have told me how 
happy I have made them by relieving them of all cause of 
worry about their childrcnnotgettingsufficient meat, eggs, etc. 
They have been happy to record how the demand for meat has 
decreased and the desire for potatoes increased, with better 
health for their precious ones as the result. 
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But I am no longer without support. As a proof that the 
truth concerning the proper nutrition of our children cannot 
be suppressed much longer, I will quote what Prof. Hirscbfeld, 
of Berhn, has written quite recently regarding children fed on 
low protein : 



" The Nutrition of Country Labourers.^ 

" For the sake of comparisoii. I will make some remarks concemmg 
the food of coimtr\* labourers. These people live very frugally, yet 
their appearance, working abihty and health are splendid. My obser- 
vations were made during the summer of 1902 on an estate at Bromberg, 
and in 1906 I supplemented these with similar observations on an 
East Prussian estate near Osterode. The results obtained seem to be 
of great value, because they correspond very well with certain figures, 
which Meinert obtained in 1878, after experiments with a family of 
country labourers in Saxony, and which Hultgren and Landergren 
obtained in the year 1891, from experiment with a vigorous Swedish 
country labourer. 

" The figures resulting from the use of the most important food-stufis 
were as follows : — 



Bread . 

Potatoes 

Meat and fish 

Milk 

Total protein . 

Digested protein 



Posen, 1903. Saxony, 1876. Swedea, 1891. 



650 700 

800 600 

about 7ot about 20 

about 500 70 

92 88 

70 69 



698 
698 

74 

634 
114 

77 



" It will be seen that in all the above places there is much the same 
use of bread. Neither is there any great difference in the use of potatoes, 

" That the figures from Posen are so high is explained by the state- 
ment that the subjects were very strong people. 

" Almost the only difference is found in the use of meat and milk. 
In Saxony less was used than in Posen and Sweden. In spite of this 
Meinert did not find any anomalies with regard to physical conditions. 
Furthermore, the fact that they were engaged in very arduous work is 
much in favour of a vigorous working ability. 

" As further evidence that meat and milk do not contribute very 
greatly towards ensuring good quality and nutritive value in the food, 
I have the results of my own experiments. I have been experimenting 
with three families with few children, because I find it easier in such 
circumstances to calculate the food consumption. 

" A more precise experiment confirms this. At some schools where 



* Hirschfeld : *' Krankheit und sociale Lage," p. 128. Munchen, 1912. 
t Nearly all pork, therefore being mostly fat (Author). 
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fi/yw ;ir^, w*^ yoir^' t/> drv-^rt the -^v-^-sr-rsadrns inovprnpnt from 
f Jyj ^H evil path.s ? I an perfectly aware of the extreme 
rhfhrnlfy prfrv^tiid by snch a ta^Ic So Ions' as the watchword 
^4 v.i^rr*^/: w;i.^ be^, and 30 lon^ as the popnlar palate respcmded 
f// fh^: cry, p^:^/ple were ever TfOLdy, so far as th^ means 
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;i /.//rifli/,f. )i;i.H ariv.-n bfrtwef:n two powerful forces, of which the 
l;iff^!r, f ff:ar, h ihf: stronger. 

If i?i (ffUiuufU knowledge that a certain number of people 
Vivt'. Uf t'.iif, iitul rio not cat to live. It would be hopeless to 
uii*'tu\fi iiw. n^form of such people, even though we try to 
tt\ifhit'U Wwtu with t(!rrifying visions of future gout, catarrh 
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of the stomach or kidney colic. The motto of such people 
is : — 

" Let sorrow abide the morrow," 

but when both the morrow and the sorrow are here, habit has 
taken too strong a hold, resolution is enfeebled, and the time 
to reform is past beyond recall. If anything is to be effected, 
we must take time by the forelock ; we must grapple with the 
evil before it has developed into fixed habit, l>efore the stomach 
has been elevated to the position of supreme deity, while yet 
enthusiasm for ideals may be evoked, and while sufficient mil- 
power exists to force the ideal forward to victory in defiance 
of established convention. But where shall we look to find 
suitable material for the good work ? Our reply is : Among 
our young people ! 

My own experience has taught me what enthusiasm will do 
for youth. " Where the young are alert, the country will 
flourish ! " Whatever inspires enthusiasm and confidence in 
the young, that will they bear to victory in the face of all the 
wiseacres in the world. 

Would it not be well worth our while to instil enthusiasm in 
the minds of the young for the phrase " a healthy mind in a 
healthy body ? " This would act as a force from within which 
would encourage our young students, and especially our future 
doctors, to struggle to the empyrean. But I know not why it 
is ; so Uttle enthusiasm is apparent in these spheres of life. 
Medical students learn much concerning " sick minds in sick 
bodies " ; and are taught how to patch up the latter in various 
ways ; but the healthy mind must resign itself to wait until it 
chances to fall ill before medical attention is directed to it. 
The doctors go their rounds armed with stomach pump, test 
glass, microscope and medicine bottle, as if these were the 
weapons with which knighthoods are to be won ; but who 
ever takes the trouble to teach us to avail ourselves of the 
means afforded by fresh air. sunlight, clean water, gymnastics, 
sport, diet, etc., to keep sound minds in health ? Does it not 
amount to a scandal that knowledge of gymnastics, sports and 
other branches of personal health culture is not demanded by 
medical examiners, the more so when we consider that these 
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subjects are obligatory, so far as I know, in most of our (Danish) 
agricultural and high schools ? 

We will suppose for once that a thousand worthy people 
have read the foregoing chapters of this book, and have given 
as much thought to the subject as may be evoked by the 
perusal of a book in a leisure hour. \Miat comments would 
such people be likely to make ? I ventmre to think that a 
very large proportion of them, 900 perhaps, would argue 
somewhat in this fashion : " It is possible that if I were to 
follow the author's advice, I might add a few years to my life, 
and might also rid myself of gout, stomachic complaints and 
other disorders. But what attractions has such a life to offer 
otherwise — a life on potatoes and porridge, butter and bread ; 
a life almost innocent of beer, tobacco, coffee, meat and other 
similar comforts ? Life would at once lose all its interest for 
me ; I would rather enjoy a shorter life with a little self- 
indulgence, than drag out a long existence of self-denial." 

Now, we have here a very serious objection with which to 
deal, and such an objection is very real to our 900 men ; and 
we must, therefore — though we smile up our sleeve — meet it 
with equal seriousness, and set ourselves to determine, first of 
all, what enjoyment really means and what appertains thereto.' 

It is not an easy matter to be explained in a few words. We 
will endeavour to draw two pictures by way of illustration : 

Picture No. i presents a little child of three, healthy and 
active in every respect. He is playing on a grass plot ; and 
the time is about eight on a fine morning in spring. The air j 

is fresh and balmy ; the sun is shining and imparts a genial ' 

warmth ; larks are carolling and our little friend is trying to 
drown their song with all the force of his lungs. From the 
anxious mother, hovering near, we hear an intermittent, 
admonitory chorus : " Oh, do be quiet for one moment, ■ 

Peter ! *' " Don't shout so loud ! '* " Take care, Peter, or you » 

will tumble ! *' — and so forth. But it is impossible for Peter 
to keep still — nothing on earth could tempt him to do that. 
Peter is fired with the idea to turn a somersault — if he be 
prevented, life will not be worth the living. But he cannot 
manage that somersault. Try as he may, he fails, tumbling 
now to the right, and now to the left, never succeeding in going 
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right over. But despite frustrated effort, Peter halloes louder 
and yet louder. There is such an infectious humour about 
every one of the little fellow's antics that even his grave and 
watchful mother is compelled at last to surrender at discretion. 
Peter's final attempt ends so comically that she bursts out 
laughing in the middle of a severe protest. The link between 
the will and the centre of laughter in the brain was not strong 
enough. Peter is, without question, the victor. His faith 
is in himself, his fortune and his mother. Though she grumble 
ever so severely, Peter knows well that, did the neighbour's 
big dog dare to show its face, mother would hasten at once to 
the rescue. 

Picture No. 2 presents the wealthy merchant B. seated 
at dinner in select company. The hostess is an artist in the 
arrangement of a dinner, both as regards the ordering of it 
and its preparation. The soup is excellent ; the sauce to the 
halibut is even better, and only surpassed by that to the 
venison ; while the chicken, being machine-crammed, posi- 
tively melts in the mouth. The sweets and dessert are in 
keeping with the rest of the meal. In consequence of which 
and in response to the hostess' exhortation : " Now, just a 
httle more, if only to please me ! " our merchant manages by 
degrees to dispose of an incredible amount of food. The 
stomach, after half an hour's patient endurance, tries to 
protest, but only to have sherry and hock poured into 
it by way of answer ; a further protest after yet another 
thirty minutes or so is laid with a glass of superior 1880 
L^oville. A third and final protest is drowned with champagne 
to the chicken and with madeira to the dessert, until, at last, 
coffee, together with a glass of Three-Star Hennessy and an 
extra-fine Havana unlock the gates to the seventh heaven. 

The summit of enjoyment is reached. Our merchant is 
intoxicated with pleasure — if not with something else also. 
He is sensible of the most sincere and most just compassion 
for his neighbour, the abstainer, who has strayed into the com- 
pany, and who, quite unsuccessfully, despite the intolerable, 
non- narcotised pressure round his midriff, seeks to demon- 
strate the advantages of a non-alcoholic way of life. 

The following day our merchant is not visible. He yearns 
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for salted herring and bitters. There are yet three days to 
his next dinner engagement ; and he spends the interun in a 
state of an\'thing but " unmixed joy." He is conscioiis all 
the while that something is wrong somewhere. He cannot 
taste his food ; he must go to the doctor for " something for 
his appetite." The doctor is of a very obliging disposition, 
and one who would not risk offending our wealthy merchant 
by any chance. The real trouble is overlooked as if by mutual 
agreement, and some bitter mixture prescribed. Besides 
which, our merchant has other remedies to his hand, such 
as cigars to counteract melancholy (nicotine-poisoning), or an 
extra-strong cup of coffee for various other complaints. In 
such fashion, for what it is worth, the intervals can be occupied 
until the end of the season is reached, and oiu: merchant is 
at liberty to pay a Wsit to Carlsbad, or some other Bad, where 
he may recoup his strength for the next campaign. 

But, of coiu"se, such a state of things cannot last. Our old 
friend's heart begins to give him trouble ; he has symptoms 
of stomach distension and liver disorders ; perhaps, his kidneys 
develop serious conditions ; gout comes home to him to 
stay, until, at last, passive dropsy or a sudden heart stroke ends 
the short but " enjoyable " life of oiu: merchant. 

These pictures were designed to exhibit the two extremes* 
between which all of us oscillate. Here are two ideals, either 
of which we may emulate. The first is to be attained only with 
difficulty ; the other, to the contrary, is very easy of imitation 
if we keep to the " broad " pathway through life. If we were 
to ask the merchant to give us his idea of enjoyment, we should 
not have long to wait for an answer. He is a connoisseur of 
wine, of cigars, and of viands to his finger-tips. From him we 

* I find Christmas to be the most difl&cult time in my life. Everybody 
about me lives " better " then than at any other time ; consequently, it is the 
time when I feel least comfortable. Sitting at a table spread with so many 
various delicious dishes, it is almost impossible not to eat more than is good for 
one. There is, therefore, a decrease of well-being. I suppose that, during the 
Christmas festivities, I feel much the same as other well-to-do people ordinarily 
feel. Few of such people can know how pleasant it is never to know the 
discomfort of repletion. It is absolutely impossible to feel perfectly well 
after a rich dinner, hence the temptation to produce narcotism by means of 
alcohol. Eating only one or two dishes of very plain food, there is no tempta- 
tion in this direction. The reader must not forget that it is not only meat 
which tempts to over-eating : cereal foods with fats and sugar can be quite 
as bad — plum puddings, for instance I 
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could obtain ten times the information concerning the rarest 
table-dehcacies that we could find in any encyclopaedia. But 
if we, on the other hand, were to request httle three-year-old 
Peter to tell us how he would define enjoyment, he would, very 
probably, turn a somersault in sheer amazement. If we attempt 
to solve the riddle by ourselves, we shall, no doubt, find his 
love of life to be quite unreasonable. We learn that for break- 
fast he had bread and milk ; that his dinner will consist of 
potatoes and gravy ; that for supper he will have thick shces of 
bread and margarine. He goes bareheaded and barefoot — ■ 
indeed, he is all but naked, for his clothes are merely rags and 
tatters. In short, we find no sense in it cdl, and involuntarily 
take to thinking of the " lucky man without a shirt," which 
we had always held to be the merest fable. 

But if we examine our two pictures more narrowly, and 
through scientific spectacles, we shall see, on the one hand, 
enjoyment as it comes to us direct from Nature's hand, and 
preserved by sensible nutrition and a generous use of sun, air, 
and exercise ; on the other hand, we have a sense of enjoyment 
well nigh extinguished by lazy habits, confinement within four 
walls, gluttony and all manner of poison, which sense can only 
be temporarily awakened to fresh life by the self-same poisons 
which were the agents of its destruction. 

All of us have, at one time or other, experienced a feehng 
of spontaneous exuberance which expresses itself in an inde- 
scribable sense of well-being, and one feels so glad and so happy, 
yet has no idea why it is one rejoices. This sense of well- 
being is the effect of an extremely delicately-adjusted co- 
operation of nerves, muscles and organs. The slightest ill or 
hitch destroys the harmony, just as one broken cog on a toothed 
wheel will throw the most perfect machine out of gear. How 
vitally important it is to us that we watch over the precious 
machinery of our organism with the utmost care, guarding it 
from useless wear and tear, from rust and decay, and, above 
all, from dirt and poisons. 

And do we exercise such extreme care ? What is our 
treatment of those httle machines — our children ? Do we 
allow them free access to fresh air and sunlight ? Do we tw>t 
restrict the natural freedom of their limbs with excessive and 
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usfK'ss wrappings ? Do we not ccddle them up, keeping them 
in Arctic ci»stumi' close to a hot fire in a room wth henneticallv 
closed windows? When, later, they strive to resist being 
over-fed, for the veiy good reason that they are not hungry, 
do we not force them to swallow " just a little bit more ? " 
If they like potatoes, bread, butter, fruits, and refuse heavy 
dishes, do not we compel them to eat meat and eggs, so that 
they may " grow strong ? " How long is it before we begin 
to offer them poison No. i : coffee, to which they axe, as a 
rule, naturally averse ? Do we not, while they axe still 
comparatively young, give them stronger and stronger coffee, 
because we ourselves derive " strength " therefrom ? And 
do we not in this way bring it to pass that many a young girl 
approaching puberty suffers from heart palpitations and 
" ncr\'cs ? " And how long is it before we, by bad example, 
introduce our children to poison No. 2 : nicotine, which 
blunts our mental capabilities and, moreover, has a debilitating 
effect on the heart and nervous system ? And then, possibly, 
we may teach them how to enjoy that last and worst poison 
of all : alcohol, as being a polite accomplishment. And in 
addition we pack them from morning till evening into dirty 
sweltering school, or living-rooms, until it is really a matter 
for astonishment when we meet — in our towns, at least — a 
human being of twenty years who is still normal, healthy and 
vivacious in every respect. 

I suggest, therefore, that a reform is necessary. But as 
long as the old views regarding nutrition rule the world, a 
complete reform will be almost impossible. 

To discover, theoretically and practically, whether these 
views are correct or not, has become the problem of my Ufe. 

One might insist that I am considering only the physical 
side of the question — and that, too, only in part. The purely 
moral side is quite as important, but to deal with it would 
be beyond the scope of this work. I will only mention that 
it is a great asset to be capable of a sound and healthy view 
of life, which admits of a serene mind and a belief in the 
principle of good in some form or other — as in the child's 
trust in its mother. But a clear appreciation of the meaning 
of existence and bodily health are more closely associated 
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than many people imagine. It is a known fact that pessimism 
is often the outcome of a debilitated stomach ! 

I will endeavour to draw up a profit and loss account which 
will show how observance of the above table of rules will 
affect enjoyment, I will not be answerable for the mathe- 
matical exactitude of the reckoning : I have calculated every 
detail as justly as I am able, and more than that cannot be 
demanded of me. 

On the " loss " side of the balance sheet must be placed 
all the unpleasantnesses which have to be faced when one 
withdraws oneself from the social throng. The abstainer is 
regarded as an "extraordinary crank," as a "bumptious 
person," " a hypocrite," and so forth. He is in some degree 
cutoff fromsocialUfeasitisatpresentconstituted. The palate 
must be deprived of many delicacies. The ears must forego the 
pleasure of listening to the round of small talk and general 
conversation, as well as various piquant smoke-room and post- 
prandial stories. In short, one is shut out from social 
enjoyment, which, in certain respects, has its advantages to 
otfer. 

On the profit side we have to enter : — 

I. A natural sense 0/ keallh, well-being and joy in life, the 
value of which is priceless and not to be surpassed even by the 
ecstasy of the gourmand seated before a table spread with the 
choicest and most exquisite viands, no matter how much in the 
humour to relish them he may be. 

II. An appetite so perfect that a piece of black bread and 
butter with a thin shce of plain Dutch cheese tastes far better 
than the very finest delicacy known to the epicure. After 
several years' experience I have now no doubt that " the 
pleasures of the table," are much enhanced when one cats 
little and seldom, it needs but one glance at the face of the 
gourmand when he is trying to make up his mind as to which 
dainty he shall eat, to convince anybody of this. It is astonish- 
ing and incredible to many, that people do not tire of plain diet, 
whereas luxurious diet soon palls— as may be observed in our 
sanatoria. 

III. A feeling of impulsive activity and pleasure in work with 
its accompanying feeling that work is easy. As regards 



192 PROTEIN AND NUTRITION 

phy??ical labour, I have not had suincient experience of it, but 
must refer readers to what has been said above. But as to 
mental labour, I have not the slightest doubt that a simple 
life renders the brain more capable. I have a hea\y suspicion 
that when people in the forties start complaining that they 
cannot think and calculate with such ease, are not so capable 
in fact, of headwork, as they were when twentj* years younger, 
this i-» only a consequence of degeneration of the brain-K:ells 
brought alx>ut by indulgence. 

IV. A feeling of economical independence. As the mode of 
life desc:ribed is in every way verj- inexpensive, a considerable 
balance should show itself on the right side of the household 
exchequer. When the income is not too small, and reasonable 
thrift is exercised in all departments, silly and useless luxuries 
being done wthout, many economical worries which harass 
so many families (particularly those belonging to the so-called 
upper classes — ^people viith comfortable incomes •whp feel it 
their duty to make the most of them) would be much reduced. 
The housekeeping money saved by this means could be devoted 
to other and better purposes — to the bringing up and education 
of the children, for instance, so that they have the opportunity 
of mounting the social ladder by a degree or so, or of shaping 
for themselves a career relatively free from care. 

V. Surpassing contentment is further to be derived from the 
conscientious feeling of having done the best for one's children^ 
It is easy to see that, apart from mere health considerations, it 
must be a veritable blessing for children to be accustomed to 
plain living from their early years. Who knows but that 
later they may find themselves compelled to live plainly ? In 
which case the life will not prove so great a hardship. How 
pitiful it is to see a youngster of fifteen or sixteen beginning life, 
pampered and fastidious in every respect — such a poor creature 
is wholly unfit to engage in the struggle for existence. He is 
only fit to live on the charity of his parents — and there can be 
no more wretched existence than that. 

To sum up. — If we examine our balance sheet, we cannot 
help observing what an enormous surplus in enjoyment a 
simple, poison-free life has to offer us. It shows us how \ve 
may lead an existence comparatively free from care, affliction^ 
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and boredom— akin to that of the little three-year-old playing 
on the grass plot — ^which, again, would serve to guard us from 
temptation. Leading such a life, we should have no need for 
alcohol " to soothe life's sorrows," no need for tobacco " to kill 
time " ; no need for coffee to allay thirst and other less 
pleasant consequences of a heavy meat dinner. We should 
not sigh for music-halls or other trashy amusements to while 
away the evening. We should enjoy, in fact, an almost un- 
limited freedom, regarding the vast majority of supposedly free 
people merely as slaves to their own evil habits. 

We must, furthermore, take into consideration that that 
entry on the " loss " side. Isolation, is, happily, but transitory. 
Strong in our conviction, we are, very naturally, striving our 
utmost to advance our cause. And in that day when we are 
in a majority, or even in a not too large minority, the last 
vestige of inconvenience will be removed. We will then do 
away with society-life as at present constituted, with all its 
follies, which demand that a crowd of more or less indifferently 
acquainted people shall be gathered together, often having not 
one single interest or sympathy in common, to be placed side 
by side while they eat ; to be offered alcohol, presumably to 
counteract their general apathy, or even ill-will, maybe, 
towards each other. But when we come together it will be 
because we are attracted to each other by mutual interest ; 
and we shall not be ashamed to offer our guests the same 
simple fare which we enjoy every day. We shall thus relieve 
our wi\-es of much anxiety ; our friends will know that they 
are welcome to come whenever they like, as we shall always be 
ready for their reception ; and they will leave us feeling as well 
and as comfortable as if they had been spending a quiet day at 
home, and with no fear of seediness on the morrow. 

In which manner we shall always be provided with the means 
to enjoy " society-life " ; and lack of means must compel many 
a family at the present day to isolate themselves more than 
they could wish. 

Let us imagine that we are an army which has grown into 
being from that which has been said above concerning the 
follies of the existing mode of hfe, and which is agreed to engage 
in the fight for reform. 
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Our first step, therefore, is to discover the main positions of 
the enemy so that we may hurl ourselves upon them at once, 
without wasting too much powder on less important points. 
The first and strongest fort with which we have to deal is called 
Custom and Convention. This great stronghold, together with 
its outwork. Vanity, controls far more than half the human 
race, both wth respect to clothing as well as with respect to 
eating. 

If Mrs. A. treats her guests to five courses and to three kinds 
of wine, Mrs. B. feels compelled to offer her guests the same, or 
even to go one better wth six courses and four wines. " That 
which everybody does, everybody must do ! " Though a man 
be head over ears in debt, he must not appear to be mean, 
that is, thrifty. For which reason the guest is urged to 
overshoot the mark viith the never-ending ^exhortations : 
" Another helping, just to please me ! " " Oh, I can see that 
you don't like it ! " etc. 

I cannot understand why hostesses do not employ forcing 
machines used to cram geese ; but perhaps it is because the 
method is so little known at present. And as it is in company, 
so is it in ordinary life. When Mrs. A. visits Mrs. B. who lives 
across the road, the latter lady finds that the journey has been 
so exhausting for the former that Mrs. A. is in dire need of a 
" heart-stimulant." Tea is at once prepared, and Mrs. B. 
would deem it quite a misfortune if she could not induce Mrs. A. 
to swallow two or three cups of tea together with some pastries. 
Her intentions are, of course, of the best ; for, most probably, 
Mrs. B. has never given it a thought whether her treatment of 
her dearest friend's stomach can be at all beneficial to that 
organ. But the business is not likely to end here. It is quite 
possible that Mrs. C. will also be honoured with a short visit, 
and she must not be " offended." Mrs. A. sacrifices herself 
once more for the sake of etiquette. Indeed, one may spend 
hour after hour in visiting, and at every house meals, tea and 
other refreshments will be offered in such abundance that one 
is thankful to escape with a whole skin. It is certain that our 
hospitable hostesses do us, unconsciously, more harm than 
would be conceived. Shall we not try to roast such people on 
the gridiron of science and irony, until there are none left but 
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those who are content to feed the hungry, and who will leave 
the satisfactorily hned stomachs of their friends in peace and 
quiet ? 

Let us suppose that Fort No. i has fallen, and we are now 
advancing to the attack of Fort No. 2, called " Falsehood." 
We have considered the aspect of this Fort from so many sides 
in our earlier chapters, that we will refrain from further 
description of it. But we raay supplement that which we have 
said with the following striking passages from a review of " My 
System," * written by a Danish physician, Dr. L. : — 

" Very few of us are in a position to lead a thoroughly healthy 
existence. Our work, our daily life and our pleasures act 
disturbingly in many directions ; and we may say what we 
like about the last, yet conviviality at meals, with wine, cofiee 
and tobacco, mental expansion and eloquence belong to the 
hours when we ought, strictly speaking, to be in bed, as well 
as to recreation, upon which the great majority, with justice, 
lay such value." J. P. MuUer's System is thus recommended 
to " counteract these more or less inevitable, exciting and 
depressing influences." 

We do not know at which to be the more astonished : at the 
frank way in which Dr. L, recognises these health-besetting 
sins as " Pleasures," or the boldness with which he — although a 
doctor — asserts that to offend against the laws of health is " the 
right of the great majority." As we know that Dr. L. is 
certainly no reveller, but a highly respected man whose words 
carry weight, and who evidently regards himself as inter- 
preting the views of many of his fellow professionals in these 
matters, we find ourselves more than a little depressed. We 
say to ourselves that we are acting foohshly in thus striving 
against the stream which is so eagerly followed by the public. 
We perceive how far we have progressed on the road to degene- 
ration, decline and destruction. We understand the victory of 
the Japanese over the Russians. We foresee the " yellow 
danger." But we may exhort ourselves at the same time to 
remember that this man and those of the same mind with him, 
as they themselves admit, are sick. They have been accus- 

• '■My System," Lieut. J. P. Muller. Lon.lon. Ewart. Seymoui & Co.. 
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tomc-d from childhood to unnatural conditions ; they know 
nothing of the sublime feeling of satisfaction which is Nature's 
reward to those who obey her commandments. Cut off from 
Nature by poisonous influences, they know only of unnatural 
enjoyments ; and no one can speak of that with which they are 
unacquainted. It is, unfortunately, of urgent necessity that 
our young be made to understand these important points, so 
that when they encounter this monster " FjJsehood," whether 
it proceed from the lips of doctor, pastor, or lord, they may 
greet it with the cry, vrith the converted American on their one 
hand, and our little friend of the grass plot on the other, while 
their voices echo through the land : — 

" Thou liest in thy throat, thou monster. ' It is easy to live, 
and life may be made constantly happy by beginning in the 
right way.' " 

And uttering these words, I hope to see our three to eighty- 
year-old youths turn somersaults on the grass to the amaze- 
ment of our forty to fifty-year-old " dotards." May the latter 
soon perceive the presence of " the yellow danger," not in the 
shape of a Japanese invasion, but in the form of a young people 
glowing with vigour, health and happiness, and living a homely 
spartan life, breathing fresh air, and drinking sunshine and 
water. 



INDEX 



Alkaline action of potato on urine, 163 

Andersen, Esper, his cycle race, 121 ; lives on mixed diet, 123 

Appendicitis and meat, 162 

Arabs, the, 158 ; relative immunity from disease, 159 et seq. 

Atwater, Prof., experiments on negroes, 54 ; his normal standard, 55 ; 

analysis of protein content of potatoes, 130 
Auzimour, Bernard, on the Arabs, 159 

Baeltz, Prof., on Japanese, 38 

Banting system, 146 

Beri-beri, in Japanese navy, 43 ; among Norwegian sailors, 45 ; McKay 

on, 90 ; effect of bran on, 45 
Blood-cells, tests, 78 

Bowie, experiments, 28 ; defence of Voit, 29 
Bran and beri-beri, 45 
Bunge, Prof. Von, on cellulose food-stuffs, loi 

Calories, how calculated, i ; requirement of, 2, 135 ; and nitrogen 

minimum, 136 
Carbo-hydrates, chemical composition, i ; nutritive value, 2, 104 ; 

Voit on injuriousness of large amount, 52 
Caspari, Dr., supervises Dresden-Berlin race, 47 ; experiments with 

Glaessner, 48 
Cellulose food-stuffs. Prof. Von Bunge on, loi 
Chemical composition of food, i 
Children and tuberculosis, 150 ; comparative morbidity and mortality 

of stout and normal people, 152 ; and low protein diet, 178 ; the 

author's, 179; under-nourishment of, 181 ; general treatment of, 

189 
Chittenden, Prof. R. H., observation test on Mr. Horace Fletcher, 61 ; 

begins to experiment on himself, 61 ; probable effects of nitrogenous 

foods on the urine, 63 ; dietary from June 23rd to 27th, 1904, 

63, 65 ; nitrogen balance for two pounds, 65 ; effect of experiment 

on his health, 65 ; on the value of meat as food, 66 ; on the function 

of the suprarenal gland, 66, 67 ; tests with professional men, 68 ; 

tests with soldiers, 69, 70 ; average nitrogen minimum of test 

subjects, 125 

Christmas fare, 188 

Constantinidi, experiments with meat and vegetables, 94 ei seq. 



lijH INDEX 

I>HAM. li^an, 7«> ; p^/ssible poisonous efiects of, 8i ; difficult to digest, 

I>iarrh'i:a from vegetable f yxis, 136 

I>iet of working; men in tow-n and countr\' compared, 174 

Diet standard, Voit's, 2, 20, 24. 27. 106 ; Ati»-ater's. 55 

I>ietary in nitrogen minimum experiments. 128 ; Chittenden's, 63 — 65 ; 

Klemperer's, Peschel's, etc., 128; of patient in Skanderborg 

hospital. 150 
Difjestive dis^^rders due to h\-per-nutrition, 161 



Endurance test, Ir\-ing Fisher's, 76; the author's, iii 
Energy, destroyers of, 177 



FitrAL tests, 76, 80 

Ficces, human, usual composition, 97 ; relative waste of different foods 

in, 98 
Fats, chemical composition, i ; nutritive value, 2 
Fisher, Prof. Irving, on Fletcherising, 74 
Fletcher, Horace, his doctrine, 60 ; his \'isit to Prof. Chittenden, 61 • 

on potato diet, 138 
Folin, on effects of starch-cream diet, 137 
Ffxxls, chemical composition, i ; nutritive value, 2, 104 
Food -stuffs, approximate prices, 105 

FormuL'c used in chemical analysis of foods and excreta, 10 (note) 
Foster, experiments, 21 
F'ruit diet, experiments in America, 56 ; cost of, 57 



<ii:kMAN prisons, mortality in, 173 

Ciout and potato diet, 164 ; and excess of animal protein, 167 

Oruber, Prof. Max, on family degeneration, 169 



Hansen, Dr. Begtrup, reports on effect of Hindhede diet in hospital 

treatment, 153 
Hansen, Dr. Georg, on family degeneration, 169 
Hindhede, boarding houses, 120 ; self- experiment in nitrogen minimum, 

140 ; personal experience in treatment of tuberculosis, 149 
Hirschfcld, on Voit's errors, 17; experiment, 31 et seg. ; on protein 

decomposition, 35 ; nitrogen minimum, 127 
Hong Kong, appendicitis in hospital in, 162 
Hutchinson, Dr., on meat and energy, 168 ; on protein for children, 178 



loKALS of physical beauty, 147 
Intestinal intoxication, 161 



INDEX 199 

Jaffa, Prof., investigation in California, 56 ; his deductions, 58 
Japanese, Dr. Wemichs on, 30 ; power of endurance, 38 ; diet of the 

people, 40 ; as fish eaters, 42 ; beri=-beri in navy, 43, 90 
Jorgensen, Alfred, 143 

Klemperer, nitrogen minimum, 127 

Konig, diet standard, 103 ; analysis of protein content of potatoes, 130 

Kumagawa, Munco, experiments, 37 ; nitrogen minimum, 127 

Labourers, country, Dr. Hutchinson on diet of, 182 

Landergren, experiments, 49 ; nitrogen minimum, 127 ; letters to the 

author, iiS et seq, 
Leegaard, Peder, on potato diet for gout, 164 
Liebig, Justus Von, on protein, 10; his followers, 11 ; experiments 

with Munich brewer, 22 
Liver, functions of, 158 



Mackay, Prof., on the protein level, 87 ; on Oshima's report, 89 
Madsen, Frederik, on military service, 115; Dr. Bondesen's report, 

116; as test subject, 124; nitrogen minimum experiments, 131 

et seq. ; as labourer on potato diet, 141 ; expert testimony as to 

physical condition, 141 
Mann, Karl, 46 

Maurel, Prof., on nutrition, 161 
Meat, used in treatment of beri-beri, 43, 90 ; Rubner's and Constan- 

tinidi's experiments, 93 ; not fattening, 150 ; and appendicitis, 

162 ; and uric acid, 162 ; and energy, 168, 177 
Metabohsm of protein prisoners in India, 86 ; formula* used in 

calculating, 10 
Milk, Rubner's experiment, 94 
Mori, experiments, 36 
Mortality in different occupations in England, 176 ; meat eaters and 

tuberculosis, 176 
Muller's " My System," beneficial effects in counteracting depressing 

influences, 195 
Munk, experiments on dogs, 17 



Nitrogen, characterising elements in protein, i ; equilibrium, 11 (and 

note) ; excretion during fast, 21 
Nitrogen minimum, experiments to decide, 124 ; average of Chittenden's 

subjects, 125 ; various experiments, 127, 138 ; amount of calories 

and. 130 
Nutrition and class division, 172 
Nutritive value of foods, 2 



200 INDEX 

OsiiiMA on Japanese diet, 40, 42 

Over- feeding, evil effects of, 8. 151 ; and tuberculosis, 148 

Pawlow, Prof., experiments on dogs, 158 

Peschel experiments, 51 ; nitrogen minimum, 127 

Playfair diet standard, 23 

Population, comparative rate of increase and mortality in town and 

country', 1 70 fi seq. 
Potatoes, digestibility, 92 ; Rubner's and Constantinidi's experiments, 

95, 100 ; loss per faeces, 98 ; protein content, 130 ; in urinary 

disorders, 164 
Prison fare, in Prussia, 53 ; in Bengal, 79 ; in the United Provinces, 82 ; 

prisons in Behari, 84 ; estimated cost of, in Behaxi, 109 
Protein, chemical composition, i ; nutritive value, 2, 11, 104 ; its 

part in reconstruction of tissue, 3 ; digestibility of, 4 ; katabolism 

of, 14 ; content in potatoes, 130 ; effect on vigour and health, 156, 

157 »* putrefactive quality, 161 

Rice, Rubner's experiments, 94 
Roumania, appendicitis in, 162 
Rubner, establishes equilibrium on limited protein, 53 ; experiments 

on meat and rice and potatoes, 94, 95 ; on nutrition and class 

division, 172 

Scurvy and diet, 84 

Servians and Bulgarians, their diet and energy, 177 

Shanghai hospital, appendicitis cases in, 162 

Sikhs, their physique, 84 ; their usual diet, 85 ; estimated cost of diet, 

109 
Siv^n, 50 ; nitrogen minimum, 127 

Stout people, comparative morbidity and mortality, 152 
Strandgaard, Dr., examines Frederik Madsen, 142; on Hindhede 

experiments, 155 
Strawberry, nitrogen in, 135 

Tatham, Dr., report, 176 

Tuberculosis and nutrition, 148, 151, 153 et seq. ; and meat eating, 
176 

Uric acid and meat, 163 ; effects of mineral waters on, 163 ; disorders, 

164 et seq. 
Urine, alkalinity of potato, 163 ; experiments with, 166 

Vegetable foods, digestibility, 92 
Vegetable protein, its digestibility, 4 



INDEX 201 

Vegetarianism, a month's experiment, 6 

Vegetarians and meat eaters, endurance tests, 46, 76 

Voit, Cari, on luxus consumption, 12 et seq. ; diet standard, 2, 20 et seq., 

24, 27, 106 ; on Playf air's findings, 25 ; experiments in later years* 

52 ; on diet in Prussian prison, 53 



Waldheim, mortality in house of correction in, 173 
West Jutlanders, their physique and energy. 5 
Wheat, protein content, 81, 85 
Workmen, mortality in England, 25 



BRADBURY, AfiNKW, & CO. LI).. PRIXTRK>t, l.i>NL>ON AND TONBRIDOR. 

P.N. P 



. I 



, I 



*!-■■ ■■■?* 



LANK MKDICAL LIIIKARV 



'In avfii«l fine, this tniok should be returned on 
nr liefore the date last stamped below. 



mf 



FF.3 i30 l^|5 



1919' 









FEB 2 A ifco 



* 



AUG 1 6 1^61 

AUG itm 

APH * " -• 



